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(57) Abstract 

IH-Imidazopyridine derivatives represented by general formula (1); or salts thereof (wherein R l is hydrogen, hydroxy 1, alky I, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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i H—r x?w)i;>mm& 
*%w\±&±>tmmm$m* (tnf) w>*-n-f*>- i (i l-d 

( Journal of Medicinal Chemistry) , 11^, 87Jt(1968^){ll-(2 

- £^ U v ;xfjH - 1 H — -f 5 ¥ s ) [4 , 5-c]*yU>tf, 4$PBiQ 6 0 

- 1 2 3 4 8 8^iziK04 KZimZGtZfc&Mt LT 1-fVW- 1H 

[4, 5-c] *y 'J>-4-T^ > (Hft* : imiquimod , ^ 
*K)flKM>tf«J-g&BI8i!f$fi3 4 4 7 ^(ftSfSBl 9 0 1 0 9^)lcS!ffi- 
ffi**fl5ffl«tf-rSfc£toi:L"t 1- (2-yW7^x^) -1H- 
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>f**V. [4, 5-c] U >*«fa*ftT^ai^ *$6Wtffisa&iH- 
-< ^ y v e u v y m mfo t± c ti * r- ± < *n s> n x ^ ft * o & „ 

St. gifHWM S**Kt±-f >*-7xP> (IFN) ^TNF, IL-li 

— 7id> • U it — ^ (Journal of Interferon Research) , 1 4#, 8 IK (1 
9 9 430 -eftJ^ti-C^'S^ £ft&«#&«fctt£<fflKTSftffl"Ti&3TN 
F ^ I L - 1 ©EMSftffl ^ttSlH-f^VK'JyV 1 H - -f 

$gHJ3©g§^ 

I L-l©££llgftffl£*i-fS$r£& 1H--T ^^K'jy^MIBU 
BP*>n *f6Wtt*©-ittS (I) 



2 {i7jc*Ji-7-, 77l/*;i/S, ADy>ei zkKffi, HB4»l,<tt2jI©ilfcS£ 
fcj^7xy *S/S£HU A«ttlffl%L<tt««Ml©7;i/ 7;io* 
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U R^^g^f^'J i?;iSlt»^ R'£:R 2 ©'>&< fcfc-tffcbklfS 
f^T-tt&^o ) 

& o 



Mt, *f6W©*=OS8«lt«I:Jitt N Hy§6— ^it (I) St>* (II) "C*£ti* 
£fc, BiJOH^A^tts BUBB-J&it (I) M (ID -C*<**i*fl;£*JXt±8 



(CH 2 ) n _> 
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nm, RjfofcttS's**, #«aB*«tt«a [iB^«m% (w*tf, 
mmmum) , nftmxmm, vis-^zm, k-v*, zm®. 

$f>k:giJCD^A»?>{±x ±ffiEHO»ii©fc«>©HSIB-lftS (I) (ID 
(I) &tf (ID ^Sft*fc£1l9Xtt£S^tt£ttg£ft**©tt©*l8Xtt 

it. mm-f&& (i) rv (id T^$n4flj^*xttna*wt8 ! f$*ii** 

Ott&*»^i:LT$trllJi«5EH-f (TNF) m&mmMX&J >*-o^ 

*>-i (il-i) iffls^Miao^^tiJo 
few £ nsfc-f s fc e>(Dm&(DBm 

VAT, *«HI©WIB-IRS5; (I) W (II) ©As^ttltiourHftWtBiWr 
HiilB-lKj* (ID ti^nsft^tt, HulB-^it (I) -e^£*i&<b£r 

Tl^d LTV^o o *k #&BJ3©t5ll& BuiB-j&iS (ID T'TF 

£ft*fc£&tc:|K££fiSCi:li&<s R 3 1 LTgM£W LTt>J:^fift£ 

a*«*8is**-rsfb-&ttitiu ^-rtt*»*«i«©iEHt:^$tiacii:i±i-5 

fflia-lRit ( I ) RXf (II) Ci3UT> R R *&t>'R 4 T-^£*i3^u*;i/ 
&tLX&s WitfcJU if^S, n-7Dt;i/S, 'fV/nt;^, n- 
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-f y7?7t/S, sec-7"^;i/S, tert-7*?7l^, n-^>^)lM, -i V* 

a, 3-f'JyiH, 3-fU^^-;i/S, A-W^V-fr 

S, 2-fc'U «s?-;pS, 4-tU^^-;i/S, 5 - t' U 5. v 5 — fc^I/x 
2-7»j;i/S, 3-7'j;H, 2-fi-;H, 3 -*-x-;i4S, 1-K 
d'JM, 3-fn'JM, l-^fxfv'J^S, 2-^7* 

v'j;i/S, l -f^v* 3-f7V'j;H, 4-t? 

7V^U;i/S, 5-t7ViJM, 2 U;uS, 4-;f*WJ;i>«, 3 
-fV^r^V'U^S, 4-^vWv'ij;bS, 5->fVWJ^S, 2-^T 

y*u;u&, 4-f7v''J;i/S, 5 -f7v u;i/S, 3--f vf/v'jji/S, 4- 

YVf-7V"UM, 5 --r Vf7V* 'J;i/S, 1,2, 3- h utv-;u- l-'f 

1,2, 3- h U7 > V-;i/-4--i';uS, 1,2, 3 - h u tv'-;u- 5 
1,2, 4-MJ7v'-ii/-i-'f;i/S ) 1,2, 4-hjtv*-;i/ 
-3--f;i/S, l, 2, 4-h'J7V-^-5-^;H, i-^h^vU;uS, 
5-^K^'J;H&, 1,2, 5-f7y7V-^-3-^;H, 1 — > F U 

%mw.i-, a^m^wmftbtis r z t-^2*i3 i<i6u<tt2fla©s&S£ 

5. ;i,n-7ot^7Ui, -f vrohVl/T^ 7 a, *>7P7*D k.';i/T5. 7&, 
S/7 P7>;b7 7 = ;l, y^D^>^l/7Vl, y^D^y^7.;l, v 
/W;7S, ^x^;i/r^7^, 7-'i t'Jy^US, 4-f'J 

y';Mf^7./S, ^>y';V7^S, p-^< h^ry^>yil/7= y 1 ^, v-<> 
S^l/T ~ 7»^#W£>*1, R 2 T^^*l^JIt^T^ 7^i:LTlis tfUfc^ 1 
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-TVW-frm, l-T¥?i>-)im, t^'Jy;!, 
x -t:^^v-;i/S, ^ift Kn - 1 H-7-KK> - 1 - 'f ^1. ^*t> 
p-IH-1, 4->'7-b't>-l-f;i/l, ^M'J^S, 4-5 L 7j- : e;b*>J 

h3!B-IK5£ (I) (ID tcfc^t\ Am-Z^ti&mMX&feMMtLX 
<j^>ii, f7v>n, tD-;bi, ^tv-;hi, *=H?-v-;ns, z-t?£> 

0iJx.«U ^ b*i/&, x|^>g, n-7-D*>^>^, ^V7-D^drS/S, n- 
yh^>S, -fV^h^S, sec-yh^r^S, tert-7* h ^><S, n-^V^;!/* 
^V^>fM^yS, ^7i-^>^;i/7f-^vS, n-^^rv;!/^-^^^ 

1 -h*D 'J 'Jy-^S, 3-t'D'J ->*^;i/^, 

^-tf-fc h'D- 1 H-7--b*f>- 1 --Ol/S, ^^Itt Ko- lH-7-tff>- 
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2-4)\'&, ^tKP-lH-7if^>-3-'f;i/« ) ^s^itb h'O- 1 H 
-T-fe*ti'>-4-^;i/S J ^1fkKD-lH-l, 4-i/TW>- 1 -4i\> 
£, h'o- 1 H- 1 , 4 -^T4f f>- 2 --f ^IttKD-l 

H-l, 4-^7HfK>-5— 4-y7-b"f 

->f V^+J-V Uy^S, 3-^Vf7V^-ibS, 1, 2, 3-hUrv*U 
^>-4-^;i/», 1, 2, 4-f'J7V'Jy>-3-^;H, 1, 2, 5 
r^7VU>-3-^;bS^#W?>tU JflL^ifcLT^ 3-f 
4 -txy 1 - ^7^^1/1, 2 - e^^-^S, 3 

-KB'J^it, 2 -T-fe'^^-;i/S, 3-7^^-^-)im, 2-*;i/*'J- 

iiia-^ (ID R ^^1^1)1^11*^^7;^;^ 

■fe^l/S, y'7M0 7H2^S, h U 7;i/7t-DT-fe9 L ;b^, ^DD7tfM, 
ij <V7'b^y'*;i/^;V» 1 sec- 7 tert- 

t-oi/*', n-7*f-;i/f-**;i/y^>f '-f vr^ft^^^-f sec- 
T^i/^^w^^i/^, tert-T*^^^^*^^^^ £*u R 4 
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>^;i/*-;i/S, n-ro/OX^t^-iH, n-7y >7;i/*-^ft^#W £ft 

*%w<Dmm-®c& (i) st>" (id icfc^t, ^^.ttfes^ooT r^^a 
i&mm=?, ^m&^mcD^nfym?. x^ft, n-7Dt 

;i/ft, ^vrp^l/S, n-7'^l/ft, -fVWS, sec-7*?7l/ft, tert-7*^-;i/ 
ft, n-^>^ft, ^ v^>f n-^*is)mm<D7)i* 
;vSn hij7;^P^f;H, 7irjn, :h7f-;i/ft, fj^Sfcr'J- 

;l/ g N h*S/ft, xl-^^S, n-7*D*=iri'ft, VT'Dtf^ft, n-7*h* 
*>ft, -1" V7*h^>ft, sec-7"h^>ft, tert-7 h ^>ft^<DT;m 3^>ft, 7 

n-7"Dti-;i/T= 7 ft, ^V7-Dt;V7;;I, 7 ft, v7 0 

7^;i/T^7ft, y^D^>w^S, ^7D^^ri/;i/T$.7ft, >M^;i> 
7=;s, s;x^;ur=- /-ft, 7-'j;S, f^»7^S, ^>>>;i/T^7 
ft, yffi, T-te^;u7^7ft, h | J7i^D7^wuS, 

tert-7* h^v*;i/*-;i/^^ 7 ft, ^y'y^^'ytDl^-^yi 7ft, *c>X 
t F'j;b7^S, h U 7 x-;u^f-;i/7-= /ft^©gmft£*?LT ^cfc^T = 
7ft, *;i^;i/ft, T-fe^;bft, 7Dt't^S, n-7^U;i/ft, ^fv/fJ^ 
ft, ;N-i/'u;i/ft, -fVM-uu;uft, t^o-'Oi/ft, 7WD7tf)H, ^7;u 
^■□r-b^^ft, hij7;^o7-fef;i/S, 7 □ □ r-trf-ji/ft, v7Dor-fe?- 
;i/ft, h u 7D07 , -b^;bft^©7 : ';i/*7'i';i/ft, / h ^•>'*;i/^-;uft, xb 
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S, tert-7 h^^>*;W^-;i/S, n-^>^;b^^i/*^**-^S, n-^^r^>;i/^ 

sec-^f-;i/^-^*;w^ -f ;i/S,tert-y^-;i/f-7t-^;i/M-^B -< ;Hf©7;^;^ 
a-*;^^;!/^ 7v^;i, /^;u^^a^(7)T;i/^;i/^7i-Ss ^7>7;i/ 
7^rMf07;^>^;i/7^-;H, * 7 >7;u*x;us, x^>x;i/^- 

p-Mi/x>7;i/*x;i/g, p-7 b^v^7^77;u*x;ug, p-7;u^o^. 

i^M^bS, 7;i/7U;i/S, hU7ir;MfMf®77jw^ - ho 

^yl, xh*W£7g, n-7n*'*W S 7*, -f V7*d#*W S72£«S 

^mmmm-^ (i) (ii) ^*£ti*><b&ti&> BfStjfct-cttN 

*%RI3©HliiB-lKSC (I) &tf (ID tS**i5ft^ftOl, »JU<ttil 

s^km, 5^, mm, mmotm^ as^tts mm, ruv*>m, 
mm, g£, vu-f>8, 7v«, 7x>gg, u >=r@t, 
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n/^i, %m, ^9>7.)i^>m, ^?>x)i*>m, 

P - h;i/oi>^;i/*>K, -^y^^m., l 0-*>:7 7— *;i/*>®, 7, 

*^0^©filB-« (I) (II) T-*£*i3ft£tJfK ¥2r&££*ffS 
fc£-*9fc &ft^l?t4&##£ L f# 5 A\ ##§BE t tt Z ft *> KmmitJkVFZ (DM 

fr%W(DmiZ-f&£ (I) (II) t^ftafc^lfclXtt^ffiWu 

t) UT^^t- 2> C t #T- § d ft & ©teS^^lfcXttJSMtftft&W* 
ft £©«£&£ #$8ffl©f6ia££^£ftao 

IfZZt #T- S S 2M8HJ3li d ft & ©0>J £B&££ ft 3 li:life^= 

(1) 4-yoo-l- [2 - xfM - 1 H--f **'V* [4, 
5 -c] ^U> 

(2) 4, 8-i^PP-l- [2- ifJV] - 1 H-^ 
V [4, 5-c] 3V U > 

(3) 4-^dd-8-/^-1- [2- xf-;u] - 1 H- 
4 S 2V [4, 5-c] *J U> 

(4) 4-^OD-8-^h^v-l - [2 - (4-t^US^lO xf;b] - 1 H 
' — f [4, 5-c] *y;> 

(5) 4-/7DP-2-7x-;b- 1 - [2- (4-fc^V^;i/) xfjv] -1H 
-^f^'V [4, 5-c] *y 'J> 

(6) 4, 8-y^DD-2-7i-;i/-l - [2- (4-^'Jyil/) xfjl/] 
-lH-f^V [4, 5 - c] *y U > 

(7) 4-^OD-8-/^-2-7i-il/- 1- [2- (4-t^'JyJb) x 

^;i/] -ih-^^'v [4, 5 - c] * y 'J > 
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(8) 4-7oo- 8-^ h^ri/- 2 -7 x-;b- 1 - [2- 
x^;i/] -1H-^^'V" [4, 5-c] 3-7 U> 

(9) 4-7DD-1- [2- (4-t^'Ji/;i/) - 2-b'J7Wa^ 

l H-^ ^7*7* [4, 5-c]*7U> 

(10) 4, 8-S/7dp-i- [2 - (4 -t'^'J - 2 - h U 
tD^fiv-iH-f^yv [4, 5-c]^yj> 

(11) 4-^no-8-^^;i/- 1- [2- - 2-h 
'J7Mo^^-1H-^^'V* [4, 5-c] *7 V> 

(12) 4 -7dd- 8-/ b*v- 1 - [2- (4 -£^<J x^;i/] - 2- 
h 'J7;i/7l-oy^;i/- lH-^f^v [4, 5-c] *J U> 

(13) 4-7dd-2- (4-/^;u7x-;u) -l- [2- (4-e^v 

ifiH - 1H-^ [4, 5-c] *y'J> 

(14) 4 -7 dd- 2- (4-7 h^v7x-;u) - l - [2- ( 4 - f^'J SW) 
xfjH -1H-^^V [4, 5-c]*7'J> 

(15) 4-7od-2- (4-7J^D7x^) - l - [2- (4 - ti^U 
x?-;i/] - 1H--T ^**V" [4, 5-c] *7'J> 

(16) 4-7do-1- [2- (4-^'Jyil/) x?7l/] - 2- (4-hU7;i/ 
tD^;i/7i^) - 1 H--T = 7'V [4, 5-c] *7 U> 

(17) 4-7do-2- (2-7U;u) -l - [2- (4-t:^'j^;w) x^;i/] 

-1H-^^*V [4, 5-c] *7 

(18) 4 -7 od - 1- [2- (4 -£^U S^b) x^;i/] -2 - ( 2 -f-x~;b) 
- 1 H - -f ^ 7' 7 [ 4 , 5 - c ] *7 l ) > 

(19) 4 - 7 d o - 2 - ( 2 - ^ 7*7 U ;U) - 1 - [ 2 - ( 4 - U x 
f/H -1H-Y^'V [4, 5-c]*7V> 

(20) 4 -7 dd - 1- [2- (4-f^>)v;u) xfM - 2- (2-f7V'J 
- 1 H -4 ^ 7*V" [ 4 , 5-c] 3r 7 U > 

(21) 4-7od-2- (5-^JV-2-fi-^) -1- [2- (4-f^U 
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- 1H-4 \W [4, 5-c] *J U> 

(22) 4 op - 1 - [2 - (4-fc^'J - 2 - ( 2 - h'D >j;i/) 
-1H-^*V[4, 5-c] ^;U> 

(23) 4-/^;u-2-7x-;i/-l- [2- (4 -t^U i^u) xf;i/] -1H 
-4 [4, 5-c] *y U> 

(24) 2- (4-7WD7ir;v) -4-^^Jl/- 1- [2- 

- 1 H--f [4, 5-c]+;u> 

(25) 4 1 - [2- (4-^'Jy^) - 2- (4-hU7;b 
tD^^7i^) -1H-4S*V [4, 5-c] *y'J> 

(26) 2- (2-7U;i/) -4-y^;u- 1 - [2- 
- 1H-4 X9V [4, 5-c] *y U> 

(27) 4 1 - [2- x^;u] -2 - ( 2 -f-x~;b) 
-1H-- f [4, 5-c] df-y U> 

(28) 2- (2— f5*VU;b) -4-y>^;i/- l- [2- (4-K^>;y;i/) x 
^;u] -1H-^^V [4, 5-c] *y U> 

(29) 4 l - [2- (4-tr^'J^;b) x?;H - 2- (2-^rv*u 
flO -lH-^^'V [4, 5-c] 

(30) 4-^^^-2- (3 -y^;U- 2 -f-x-;u) -1- [2- (4-f^'J 
VM x^;u] -1H--C [4, 5-c] *J »J > 

(31) 4-^^^-2- ( 5 2 -f-x-;u) -1- [2- (4-t'^U 

x^;i>] - lH-f^'v [4, 5-c] *y u > 

(32) 4-^^;i/- 1 - [2- (4-f^U^;b) x^;b] -2 - (2-tD'JJI/) 
- 1H— f [4, 5-c] U> 

(33) 4-yf-;i/-2- ( i-yf-;b-2-fo'j;i/) -l- [2- (4-e^u 

x>;i/] - 1 H--Y =• **v [4 , 5 c] *J U > 

(34) 4-^od-6, 7, 8, 9-fh7t F □ - 2 - 7 xx;i,- 1 - [2- (4 
-t'^'Jy^) xf;H - 1 H->f [4, 5-c]^'J> 
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(35) 4 -700- 6, 7 - h'D- 2 -7x-;i/- 1 - [2- 

,1) - lH->f [5, 4-d] *>7o^>7 [b] b'U^> 

(36) 4-^oo-2-7x-;i/- 1 - [2- xf;i/] - 1H 
-4 [5, 4-d] fi7 [3, 2-b] f'J^> 

(37) 4-7PD- 2-7x-;U- 1 - [2- -1H 
-4 [4, 5-c] ^7 'J> 

(38) 4-7od-1- [2- (2-^;u*U-;b) xf-;v] -2-7x^-1 
f [4, 5-c] *7 ij> 

(39) 4 -7 op- 2-7x^-1- [2- (l-^7->'x;b) xf;i/] -1 

ZPV [4, 5-c] Jr7 U> 

(40) 4, 6, 7, 8, 9-^>^^DD-2-xh^r>>^^-l - [2- (4 

-ih-^^'v [4, 5-c] ^7 u> 
(4D4-7DD-6, 7, 8, 9-Th7hPo-2-tKD^^-l- 
[2 - ( l-^7y^) x^;i/] -lH-^f^V [5 , 4-d] v7o^v 
7** [b] f'J^> 

(42)4-7od-2- (3-^f;b-2-fx^) -1- [2- (4-£^U 
*;;!,) x^;i/] -lH-^^V [4, 5-c] *7 V > 

*m©mib-^ ( i ) xt± (in -c-^nafrgifc i h— f $ 7*V £ 'J 5? 
atj±cne>o*ist:iiR*$tiatoifett«cv^ ^ wT©«as*»"e^ huhb- 

fclKlffiHRiS (ID -C^^^^^?)^tl/!) s cla^tlTV^i>c:^ttgBJ3■r:■$)?)o 

*«M<b^ft©SSl©^*ffii:LTH:, ^PJ¥3- 2 0 6 0 7 8^Xt£x 
^Kp> (Tetrahedron) , 5 It, 5813H(1995*fO Kg^SftT^S 
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(IX) (X) 



u r i±r 1 hmmm (fc«u s^u R 3 > mMAsttim 

BP*k iSlWttt, -JiSiS (HI) ■C^£ft*fc^S*tt*H®*©# 
4TXtt*$«ET, I«Sl^l6i8llf O- h DfcflJfcffl^T, 0°Cfr*> 2 0 0°C 
©B-e£jfc-f*£fcCJ:!K HRS (IV) Oft^«*f5uJ:tff*5. 

lg2£fc^Tfc)U -«5t (IV) ©fc^foSaS&ffiMHWFJx 

h ;i/x >«?(Z)$j|0?¥STXa:*#S T 0°Cfr£> 2 0 0 "C©|g|T*KJi&-r £ - 
-ft* (V) ©<t£«f#£;i£#T-#&o 
ii3l:i)Utlt -jEsS (VI) Tf^nsr (V) ©ft&t>£. 

tgjfc-f 3 -»3t (VI 1) <Dik£V)Zm t#-c#3„ 

M4C;fcl,*TfcJU (VII) 0-(b^«F*Ji^ftit7C^ fiW^«x 7 
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□ *£MtcLT\ -J&S (VIII) ©ft^^^SZLfc^T-SSo 

ig5C*^Ti±, (viii) (Dib&Mt. &©-«5S; (XI) , (xn) X 

(± (XIII) 

R '* C (OR) 3 (XI) 
R'COX (XII) 
(R CO) 2 0 (XIII) 

Rttfi«7;i/*;i/***U Xttnny>JBI^*«U R'" ttR'fcW 

*« (fc«u £HTo ) 

tt*S4Tt, 0°CA»e> 2 0 0*C©EI-Cfi*B-rS^i:t:«fc !K -flS^ (IX) ©fb 

i«5£ftt>SJ&ffii:LT, i*M6lc£OT-J&;£ (VIII) (Dfc&Vvt. J*© 
-HSjS (XIV) 

R »' CHO (XIV) 
«<K R >' (±R ' fcg|3t« (fcfcU **fo ) 

T-^^tlS'fb^tl^s 2, 3-y^DD-5, 6-yy77-l, 4-^>V> 

»J£4\ 0-C*P>»«E©JB«ta«©H-CS*E-rsc:i:t:«tDx -«SS (IX) ©lb 
So 

X, XS5XttXg6tf^toS35Si:U"Cs H7 tiS^TiirSBHei*; (VIII) 
©<b£tlhft©-l&5£ (XV) 
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R'COOH 



(XV) 



(a*, r r (iR 1 tmmm (fc£u &mm*BO *%to ) 

T***i5ft6«*s *»XttlKK«f©ttttii«©#STXtt*#ftTs N, N- 

2 o o o c©p B n-&r6 -r (x) <D{t&to*nzztifi-c%. 
Mfcs -ftic (x) tij^TR 5 wi^iti^ isstcfc^-tHiUb-r 
-iftS; (ix) cD^^ftscih^tSo 
m^ibsj^iis -Has (x) cDft^«BSife5c:i&UTx R 1 T-^stiatett^ 

»«E0#4TXtt*#?tTt:N 0°Cfre> 2 0 0°C©IHrc£JfcSfTV\ It-Mi: 
j£fcT?irfcfc<fcDfla«8rf*£fcC«fc!K R 6 #Jfi£lIi*T-&*-lKS (IX) © 

*^B^b-^ti©^2©^^T-i±> (vim ©ib^t^ H;**y> 

x^>, 1, 4-^**+J->, rh7th'D77>, N, N->>7f JI/^A7 
=• KXfct h >«©jg(fciK 0 °Cfr e> »JK0il««LSE©IH-Cfi*&f £ d i: C £ 
Dx (XVI) 



(it^K R \ R 6 , m&tfAJSttf&fti:rati*&1"o ) 
tfMb£tl£f# S d #T* # a o 



H 3 — (CH 2 ), 




PH 



(XVI) 
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nsfiaffi^3Ra*«s©i»«ts (ch 2 ) .st^&L&v^fSJ^*, 



(5t«K Z(±3?lrII£ilU afcfc 1X&2©S^£3IU R 3 , R 6 , m&VASS 

&, aa^jMw-hUfrA, a3^^K*u^A^©is<b«y*ffl^t, a#2© 

77>, 1, 4-v^-drit>, 1, 2-^^DDX^>, *9S—)V t T^zYy 

xttzKx fe5u(±c:ne>©?B^^'fr-x o o c*»e>^«£©iaatss©st-s*&-r 

S d i: fc J: D 5 d # * „ 
*$PJHb£^©5M©£$&T*fcJu R 2 #iMM^T-&£-)&:S; (I) ©fc£ 

£jfoT*;:*:K«fc»K R 2 #*K*T*fta-iR55 (I) ©<b£t)£l#3;:i;#-C- 
h 'J ^a^»* U -j7A^©r;i/7b ij^jsxtt^^^^^^*^^^^^©^* 



R 3 — (CHa), 




(XVI 1) 
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/f^;i/A7U' ( 1, 4-y^^>, rh7tFD77>^0«li- 

*%B^b^t)©^5©^^g^T•(^^ R 'tfitfftfi^T-R 1 #R ''T-$)?>-« 
(I) ©<b£tk XttR 2 #7jcg£ST*R '#R r T&3-feS (I) ©lb£«h 
ij7Wo/^ >x;u*>g^7Kt), iMlb* * >7;i/*x;i/X&iHb p- h;i/x> 

7 ylbt h U ^A, 7 -yfbUf-^A, ^b£U>7A, ftfb^hU^A, 
3-Mb£U-7A, a-XbT" h U "7A^F) ££n y^M^yl-', N, N- 
i/7fM^A7; KX&T-fe h - h 'J;i/3S©#7*D h>tt@t4^*T\ *4b 
r^7x^Xt>-9A, IMb^-t^v^ h 'J 7*^;i/*7*^>7 AX& 1 
8-7^>-6 ^©ffi^^il)«^©#ftTXtt##ffi Tts 0 °C;b> M©il 

X\ R'tfR'T-^S-K (I) ©<b-£$)£#3::£:#T-££o 

*Mfb^ti0^6fflMa-eit -iRS (i) *s R'^w^-r* (ch 2 ) 

i&jL&&mmmzm^tzmMm7tRfi;mz&*)s (i) ^ r 3 2>toi- 
£ (ch 2 ) m at^u^oMm^^Mft«iM^ti7cgafn^««ii*T$)?> 

KlS-rs'diifcJ: !3tT9^i:^-e#-5.o fflVMb*x£«i: 0iJx.fciu it& 

x^y-;i/, n-ro/W-JU, N , N - i/^ ?-)l*)ll±T 5. h*, t 1 h v t 
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i±. ma* mk, m&mwm^Mm, m&m*-* s-ium, met, 
m, lt&, mm. ± hj t>u*?* u ->A^©r;i/# v&m, 

m^mmf ?> tu o <b ^©^^©^tot ? z t #t t % „ 

ftlttilTcS^tts /*5s;«>a&*, ^-;ut>xk* 

©r;i/n-;i/JSx SSx Xti^ti?>©^j^*x ifi&S$©g?©#£TXtt## 
£TC> SfiiP?>»Ji©a*aflE0iaTs SE^e. 2 0 0 kg/cm '©E^T-fr? 

*«Wfc^©fS7©£jS8n?t±, R 2 ffifilRirFT-fcS-H&S; (I) ©^ 

■>A^©^S©#STx N, N-i^^^bATS. KXJ± Wi/x>^©jgj£© 
#£TX(±##£TlC x 0*Cfr£ 2 0 0 o C©F^T"S^1-^c:J:{CcfcDx R 2 

»***u-ct>J:ir^x/*->a£-eife5-ia!iC (i) ©fl^fcsfc £;i£:#-t*£ 

•2) o 

^W'LT^.tv^xy^i/ST-feS-lR^ (I) ©fb£t)£x ffi87>x-'>A 
N , N-^f^A7 5. b'Xtt h;bx>l?©?3&©££TXtt## 
ST(c, 0°C*>e> 2 0 0*C©IS-CKJfc1-;&£*:fc:J;!K R 2 i) s 7^Stfe5- 

iRiC (i) oit^^n^ztt^^ho 

#£Wb&»£& 9 ©&$£-? £u R 2 tfil^M^T- (I) ©fc£ 

Tfc^Jfttr hijxf^7.>, jKKfc'JSA, 7k^<b± 

HJ£A3|©JtS©#£TX(±##£TtCx x^y-;i/, n-r 

o/w-;u^©T;m-;b^ ffift^f-i/>, l, N , N 
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h\ 1, A-y**V>, 7- Y =? t h'D77>Xtt h^x 

{rFT*£/ftT£-i:Kj;tK -^(i)+s r 2 # ifi^ L<ii2fis©ama 

a (I) ©ib^ti^s m£te&MMI&&R^&MM7itZz.b.lz&\), Xtt. R 
£tc£Ds ^JvetiR 2 tf7^;lT-ifc5-K (I) <Dlb&Vo*m i>z. tftZ- 

£ffll>T\ 2 0 0 kg/cm 2 ©E7JT-ft9Ch#T"£3o X> Kfcffl^fcJK 

Gfc&KiStt. *9J—rs* t x^-;H©7^3-;iS, i£lh/^l/>, 1, 2 
-^DDi^>, 1, A-ifttVy, rh7th"D77>, h;i/x>, N, 

^mmt^omi -laa (i) «k r 3 tfx^i/>i;^dr 

tt, p-h;i/x>;ui/*>i£, ltl£^©i££ffl^T. Mx^;i/, 

1 , rf7tFD77>, x#y-;i/, n- 
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(i) r 3 tf**vm*wm&tLT%thMm^mm&mmm'Cfrz>fc& 

*3PJHb£t)©m 1 2(D^i£T-(is fgl 1 ft 
(I) R 3 ^^-^vS^im*i:LT^-r?)tSftI^^^MT-$)?)<b^ 
(XVIII) 

R 7 -0-NH 2 (XVIII) 

h U ->A, £8* U ->A, «7K^^ MJ <7A, g^lt± h D ^A^©itS©£4 

N, N->'^f^;i/A7^ K, 1, 4-^t|-*-9->, ^ h7t h*D77>Xtt 
h >^©^4 , s 0 °Cfr ^©M^Jt^T-SJS-r § c i: (z J; D s -® 
^ ( I) <k R 3 #t h*o*W 5 /iXliTJ^^ry^ 5. yS^g^Siibt 

fcfSWfc^&jo* l 3©£$Srctt, R 2 MiI : FT^I.-K (I) ©lb 
Miliar x^y-;m©T;i/n~;i/^i*X{±^ft?>©^7K 

^7K^Ji-TT-feS-^ (I) (Dit^^m^z.t^i:^^ 0 
^Blfc^ftOil 4©^^T{i> -IRS (I) <K R 3 #Plg-f 3 (CH 2 ) 

iii^M^ffl^Tix^^^ h5BB-^S (I) «K R 3 «&T£ (CH 2 ) 
m at t L & l> Ji^ tjg S * ■&£ £ * f 5 iSIO^S^m^IIffiT- fe 5 lb 
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h;i/x>, fU^>, - hD^>ifx 1, 1, 4-^;T 

&mm<Dmm&&y5imm&-f. v y x^r * >, i*sg£ u * 

ODj^itx^ 1 ^, -JKKs; tert-y^;i/, i/7>ith^A, T)l%-)\/4 V *> 
T^- h, fty7>gtF^A, 7jl/^HVf*y7t-h, lH-f7 

vf-ju- l -£;i/**+r5. JHb**>*;i'tf--M', ig-fb p- b;i>x>;*;i,* 
x;i/, ^bp-7;u^D^>-tf >x;i/*x;u, -^b^>, T;i/^r;i/-> >, 

*«HJHb£*!l0$ 1 5 ©£fi£i£T-li> ( I ) 4>s R 3 #RMgf 3 (CH,) 

fi«^S*«OISSIIE-c ft MbilrtJ !:^od * d d m®* > y 

>, 'J ^A^SiOMTXI±##4Tl:> 0°Cfrt> 2 0 0°C©P B 1T"£ 

/fo-raciiitcicfcfK (i) 4>, r 3 #^T3 (ch ,) m st^u^^ 
u t ir -r s Mm%m z M&mim~c ft * <b£4& % f# * z. t #t* # a . 

T"^£tiSlb&t)&x -gB&fcHb£t»T-ft Journal of Medicinal 

Chemistry, 1 8#, 7 2 61 ( 1 9 7 5^) ; H, 3 3t, 1 8 8 0S (199 
0±p) ; p], 4 0m, 1 7 7 9J| ( 1 9 9 7^) , afg&fr&Bl$ 9 7/2 0 8 
2 0*f, 3-D*^ftW&Btl*2 2 3 12 4^ ( 1 9 8 7^) ^tM^^nt* 
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zomtLzmmztizmB-mft (i) xa (in t-^£*i&§t*i&ih- 

m , m\ , mm\ , mnm , m , -> n * r#j , h ^ o * ymm^m 
mm. $>%>^&mm, ftmrn, vmmi, &nm, &*m, &&mm, 
KR\mm<Dwmn&^mmti,-z®5-$tiz>o zti^omwut, mm^m, mm 

)iu-xm) , m^m *-;Hr;i/D-*, /f-;H2;i/D 

&«, m^^ym) , &m ^'jxf^^^Hh A-pryns) s 

-Blilltv ^□ix4-t 0. 1- 1 0 0 0 mgmm. *«P»#t?0. 0 1-5 
o o mg*lg££ l B lls]X&&II]tc#ttT&^T£c: So fcofcfc* ^© 

WT\ *%0^^#%WSl>*«0'J(c < toTi5iH^T?>*\ ft 5>©0Qt 
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ft, &$C)*tm&*ft*tlfc<DMlk&&To?b:7 Bn:^>v;i/, Boc : 

tert-7h*v#;i/^x;i/, Ac : 7-t?)l, Ms : * * >X;i/*x;i/, Ts : p- h;i/X 
>>Ul>*— ;U, Me : Et : xfjb, n-Bu : n-7*^;i/ 0 

N- h ij7x-JM^l/-4-^ l i^>W>KifiV 
MUTs << V-^3^>lgx^;U7 6 . 5gWMJi^7;>8 1. 5 ml 
<7)J&ft^b> 7 5 0 ml jg^tciglbb 'J7xx;M*> 1 4 9 g£3|51fc:#lt 

tail 6B#p B mr#u/io s^^{c7jc^sax.T^b^f-b>-e^ttitfe 0 

-f/Vf^bt l 8 4 g©&Stfe*Sil£&fco x^y-;i/^e.S^tt, ill 
£14 7. 5~14 8. 
7G*fl*fli C z7 H 29 N0 2 

Siftffi C, 81.17 ; H, 7.32 ; N, 3.51 

H&ffi C, 81.19 ; H, 7.22 ; N, 3.44 

2 

N - h U7x^;i/^f-;i/-4-h-^'Ji7>^^^-;u 

*^T, fcmitVrtkTfrX-^Ix 1 0. 6 g©*!*^ h7t h'D77>3 

0 0 uliliifCN- h ';7xnjM^-4-t^U->'>*;i/#>Stxf^ 

1 1 2 g©M^ h7tKD77>4 0 0 il *»*«T 4 B^&tf 
L fco &Jfc££tlK*ftTx rh7tKP77>i:10 %zkgHb7" h 'J -7 A** 

ttSaWL-C^^tlfcJRfeH^&^^y-^ta^UT^ 8 4. 2g0ffife*§p E i 
«#fco ^y-^^flfcSJILT. it£9 2~9 9. 5*C©ftte££*»fc» 
7C*#*ffi C 25 H 27 NO 
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§|| C, 83.99 ; H, 7.61 ; N, 3.92 

mmm c, 83.79 ; h, 7.74 ; n, 3.94 

N- h u 7 f;v - 4 - U ^ >x^ y 

NMRX^? b)l d(CDCl 3 )ppm : 1.26(lH,brs),1.36(2H,brs),1.45-1.58(4H ) m) 
) 1.67(2H,d,J=12Hz),3.05(2H,brs),3.74(2H,t,J=6Hz) ) 7.14(3H,t,J=7.5Hz),7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 
IR^^WI/ v(liq.)cm ' : 3416 
Wl/m/z : 371(M + ) 

mm 4 

jjc#-f % n _ ij7i-;i/^f^-4-^U v>^^y-;i/8 4. OgW 
h ij xf;i/7 = >3 6. 2 ml ©^tKt- h5h FD77>4 2 0 il ?3?#ts JKb 
^*>yUl/*^;H 8. 3ml£S5TLt\ SiST* 5 . 5 Lfco 

ll£f#fco ii'fb^^b>i:^^y-;i/©^*^SIS^.tT. Hb^ 12 9. 5~ 
1 3 4*C0jffife7UXMK£48fco 
5xMfrtftU C 26 H 29 N0 3 S 

SUM C, 71.69 ; H, 6.71 ; N, 3.22 

H&ffi C, 71.68 ; H, 6.47 ; N, 3.19 
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**>*;i/*>&2- (N- h 'j7i-;Mf;i/-4-t^'J^) x?-;i/ 

Bfejjft : 1 1 1 . 5-1 1 4°C 
7C*^«f« C 27 H 31 N0 3 S 

mmm c, 72.13 ; h, 6.95 •, n, 3.12 

C, 72.03 ; H, 7.12 ; N, 3.14 

^#>X;i/*>i? (N - h 'j7x-jMf;i/-4-t'^U^) ^^6 0. 
0 g&tfTSMt:*- MJ £A 1 7. 9gOt7KN, N-y^^Vt^A7 5. h* 3 0 

o mi mmmz 7 o°ct- 1 7 mmmwLtzo u sx^iti 

s*3&»&i}<sauT, ife^io3. 5~io5. 5°c(Dm&m^zmtzo 
Ttmmm c 25 h 26 n 4 

Mmm C, 78.50 ; H, 6.85 ; N, 14.65 
'Ultfi C, 78.45 ; H , 6.74; N, 14.82 

2- (2 -7*J Kxf;b) - 1 -tr^U i/>ti)\/X>m.tert-73-)l 
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2 -( 2 - t FnJryif^)- 1 -f^'J v>*;u^>^tert-y^;b4 6 . 
7 gRU h U xf-;i/7 ^ > 3 1 . 3 ml <DMfcr h^t Ko77>3 0 0 
(^7K^T^b^^>X;i/*^;H 5. 8 ml Zffiy LT.^T- 2 MWLfco 
SJwg^ £7j< £ flo x. t v x ^ ;i/x - x to ffl L fc «, ft tHM t fifflftifi* 

4. 4g©Sftfeiess#feo if &nfc«iC7j;ftt h u >?A2 2. 9 

gWN.N-^/fj^l/AT^ h* 2 2 0 ml £itl;LT 7 (TOT: 4 MJttfLfeo 
2 g©3t£$ft£t#fco 

NMR7^^ <5(DMS0-d 6 )ppm : 1.20-1. 32(lH,m),1.40(9H,s),l. 48-1. 58(5H 
,m),1.60-1.68(lH,m) J 1.88-1.96(lH,m),2.71-2.78(lH,m) > 3.28(2H,t,J=6.5Hz),3 
.80-3.86(lH,m),4.19-4.25(lH,m) 
IR^^h;b vdiqjcm" 1 : 2104,1692 

#%0>J8 

4 - 'J ^ J > • -JfiKJfi • -Tkftttl 25. 0 g , ^70P7 > -fehxhU;H 
1. 5 ml StfSM V7D t;Hfil/7 5 > 5 7 . 0 il©r 1^7t KD77>2 

5 o mi mmmz 1 (mrajastufco sa^«6»***l^ 

b U^A7jcMSJ!JDX.T> Mx^;i/fc^^y-;i/ (10:1) ©MT-fihtB 

LT 15.7 g©^fe^^l#fco 
Y)l (5(CDCl 3 )ppm : 2.53(4H,t,J=6Hz),2.91(4H ) t,J=6Hz),3.66(2H 

,s) 

I Ml/ v(KBr)cm-' : 2232,1714 

■77,7,^^7 h;Um/z : 138(M + ) 
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4- (tert-7*h*v£;u*"-;i/T^ y) - 1 -f^'J^>7 > -fe h u;w 
m&: 14 7~148°C 

^Mftmu C 12 H 21 N 3 0 2 

Mmm C, 60.23 ; H, 8.84; N, 17.56 
C, 60.08 ; H, 8.63; N, 17.55 

##W 1 0 

N-h'J7 x^;M 4 - 1:^ 'J v > r-fe h - h U )V 
*?>X)l*>m. (N - h 'j7i-;M^-4-t^'J^) ^;u9 0. 
4g, 3^*1)^3. 5 0 gSt>^>T>{b± h U >>A2 0. 3 gOm&is* 
f;V7;i/*^y K 4 0 0 ml ?*i§r&^ 9 0*CT 5B3lffl«#Lfco SJS&S^C* 

§ t ft & x ^ m ta u fc o hi m «e * * h en & t* hi & l * 

-;i/0lii)^I& B BbT, ib^l 3 8- 1 3 9°C©*8&f£||£?#fco 

7G*#*Hit C 26 H 2G N 2 

aUfi C, 85.21 ; H, 7.15 ; N, 7.64 
IRi C, 85.35 ; H, 7.26 ; N, 7.62 

i O0H«ot, ii~i 3©fls^*sf§fc. 
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m 




&t±(?i«£| B ;Si£) 


11 


PhaCN^^i 


&£&H(MeOH-Et 2 0) 
mp,1 58.5-1 60.5°C 

TcfUtfflrfit C 27 H 28 N 2 

aSnfif C R«i ??• H 7 42- N 7 36 
Sftffe C. 85.21; H, 7.52; N, 7.34 


12 




&fe3?'jXAtt||(iso-Pr 2 0-n-Heptane) 

mp,48-49°C 

7E3fl##Hi C, 2 H 20 N 2 O 2 
Strafi! C, 64.26; H, 8.99; N, 12.49 
Hlfcfit C, 64.01; H, 9.24; N, 12.35 


13 




*gfefg B s B (iso-Pr 2 0) 

mp,89-90°C 

5c*»*fttC„H )i N 1 0, 
Slrafil C, 58.39; H, 8.02; N. 12.38 
Ht£fit C, 58.31; H, 8.01; N. 12.37 



##0<J 1 4 

N- h 'j7i-iMfJb-4-tXiJ y>SK 

N - h 'J 7 i^MfJb- 4 -t'^U i?>T-fe h 'J;i/2 1 . 2g, 10% 
zMMb* h } ) «7 AzK&ifc 1 2 7 ml &tfx* y-;i/3 1 2 ml 7 4B#PSit 

SIL 7X^T. Si&S^t: 1 0%^K4JPX.T+WU 1 0%7x> 

KzRig&fcjtoitTpH 4-5 izmW. U *rfflLfc*gg£«lfcU 7^/7 7-;!/ 

^SISULT, m&l 9 7-2 0 9°C (#8?) ©«ffe*H*fi*»fc. 

Ttmfttixm c 26 h 27 no 2 

Slfflffi C, 81.01 ; H, 7.06 ; N, 3.63 
HM C, 80.85 ; H, 7.17; N, 3.70 

mm i s 

N - h ij7xn;M?-;i/-4-t^'J*>ft'K2 3. 6 g.^KA'J^A 1 6. 
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9 gStr^fbx^;i/5 . Omlco^KN, N- i/ ^ K 2 3 0 ml SI 

9 o°ct- 5i$ia«ff tfcofik^^s^iB^itTKavffKx^^&jn^s 

trF7k HD77>CDfi«3&»C»IIISJil/T^ Ml 6 5 - 1 6 6°C©«fe&§H 

5tmfttixte c 28 h 31 no 2 

mmm c, 81.32 ; h, 7.56 ; n, 3.39 

H&ffi C, 81.08 ; H, 7.69 ; N, 3.43 

IMTtW 1 6 

4-*^fv-i-^ l J^>7-feh-h | j;no. 0g, xfu>^'j3-;p 

2 2. 6 gSt>*^zkp-h;i/^>^;i/^>^0. 6 2 g© h;i/x> 1 0 0 ml ?g$ 

3) ft*ffljg«ti:bfcr;i/^±*7A^Dv h^77-f--ci»l/Ts 12. 8 

NMR*^? h;b d(CDCl 3 )ppm: 1.78(4H,t, J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^f;V v(liq.)cnf' : 2230,1094 
vx^^i' hJla/z : 182(M + ) 

#%0J 1 7 

7K^Ts 7k^lb , Jf-'7A7 7 ;i/^'7A4. 7 0g©|7Xrh7th*D77>2 
5 0 ml IHlr-ft^tC, 4-7y M*-;b-N- h 'j7i^Mf ;i/t^'J v>4 7 . 
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7 g©ttx hvth'O7^>250 ml ®m%}&T U MU? 4 Lfco 
7Jc^Tn St&rg^Cx h7tFD77>i:10 %7k^b7" h U t> AtKJS^©'® 

?S£«fi&LT4 8. lg0i»*flfec 

NMR^^^7 (5(CDCl 3 )ppm : 1.14(lH,brs),1.36(2H,brs),1.48(2H,qd,J=5, 
2.5Hz),1.68(2H,d,J=11.5Hz),2.59(ZH,d,J=6Hz),3.10(ZH,brs),7.14(3H,t,J=7.5 
Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IR7^h;i/ v(liq.)cm-' : 3056,3028 
HhftMm^XX^? hJV : C 25 H 28 N 2 

Ulrafl m/z : 3 5 6 . 2 2 5 2 

H»« m/z : 3 5 6 . 2 2 5 0 

mm i 8 

*#T* TkUHbU^ATMl/* ^A2 1 . 7 g0i*rh7t h'077>3 
0 0 il B»«[+t. «5S& 2 8.1 g(DM7kr h7tHo77>100al^ 
S»TLT3 0»E3flH*Lfco ft^-CfctfT* N-h'j7x^M^-4-K 
^•U $/>T-te h — h U;i/7 0 . 0 gcDfckT 1 h^t:HD7v>300inl 
T Its SflT6I^Sj|#Lfc, 7K^Tx S$Ml:rh7tFD77>^l 

T'f§f)tifcMfc:7X*iPx.s ftfxf;bTiiilLfc. JfttB^^ta*D^7KT-» 

NMR*^* h;i/ c5(CDCl 3 )ppm : 1.18(lH,brs),1.35(2H,brs),1.40(2H,q,J=7.5 
Hz),1.48(2H,qd,J=11.5,3Hz),1.63(2H,d,J=11.5Hz),2.67(2H,t,J=7.5Hz),3.05(2 
H,brs),7.14(3H,t,J=7.5Hz) J 7.24(6H,t,J=7.5Hz),7.47(6H,brs) 
IR7,^7MV v(liq.)cm M : 3060,3032 
%ftW§£-?7,7,^>? h;b : C 26 H 30 N 2 
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III m/z : 3 7 0 . 2 4 0 9 
m/z : 3 7 0 . 2 4 0 0 

#%0|J 1 9 

NMRX^ h;u (5 (DMS0-d 6 )ppm : 0.95-1. 05(lH,n), 1.19-1. 35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H,t,J=6.5Hz),2.93(2H,(i,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H ) t,J=7.5Hz),7.38(6H,d,J=7.5Hz) 
IR^h;i/ v(liq.)cm ' : 2972,2920 

###'J 2 0 

2- (2 -7^ /x^lO - 1 -fc'^U ^>*;pJt?>Ktert-^;i/ 

2- ( 2 -7i> - l -f^u 5?>*;w#>R tert-^f-;i/4 3. 0 

g£t>*5%^7^A#o|12 . 1 5 g©^7-;i/2 1 5 ililtt^H 
B3B8»ftt*IMbLfc. fifc&tt&SitofeU JIMI«U3 7. 2g©l&&r& 

NMR^^ h;i/ d(DMS0-d 6 )ppm : 1. 20-1. 30(lH,m), 1.38(9H,s),l. 45-1. 58(4H 
,m),l. 72-1. 82(lH,m),2. 34-2. 47(2H,m), 2.65-2. 76(lH,m),3.18(2H,t, J=6Hz), 3. 7 
8-3.85(lH,m),4.13-4.20(lH,m) 
I h;i/ v(liq.)cm M : 2976,2936,1692 

1- (2-7UxfJb) - 4, 4 -x^l^^^f^'j v> 

4, 4-if U>m^> - 1 -^'J^>7t h ij;H 2. 7 g&T>*^ 
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3 ml St>*2%T>^nr/^y-;i/^l 1 3 ml ©ISi^ 
5 OMET-2 0B$MM7Xmfttto £j&&te$«£U «£?llfib 

: ^^y-;u= 1 0 : 1) T-H^bT, 10. 1 g©ftf&$& 

NMRX^? (5(DMS0-d 6 )ppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 

2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 

IR7^ v(liq.)cm"' : 2956,2884,1094 



###J2 KD^t^T> ##0iJ2 2-2 5©lb£%£f#fco 



## 
01] 




Txl I.X. 


22 


BocCX^ NH2 


NMR X^hlU 5(DMSO-d 6 )ppm:1.02-1.12 

(1 H.m).1 .1 6-1 .50(1 4H,m).1 .53-1 .60(1 H.m),1 . 

70-1. 77(1 H.m),2.56(2H,t,J=7.5Hz).2.75-2.83 

(1H,m),3.65-3.78(2H,m) 

IR X^<<7h)V V (liq.) cm':2980,2936,1692 


23 


Of 

v ^ NH 2 


NMR X^HU 5(DMSO-d 6 )ppm:1.40(9H,s 
),1.55-2.00(2H,m),2.50-2.65(1H,m).2.75-2.9 
0(1H,m),2.90-3.50(4H,m).3.60-3.90(3H.m) 
[RX^MH/Oiq.) cm ':1700 


24 


NH 2 


NMR X^HU d (CDCI 3 )ppm:1.15(2H.brs). 
1 .45(9H.s). 1 .85-2.00(2H.m),2.00-2.20(2H,m) 
.2.30-2.50(2H,m).2.60-2.95(4H,m).3.40-3.60 
(2H,m),4.46(1H,brs) 
IRX^HUvOiq.) cm-':3332.1692 


25 


Boc 


NMR X^HU <S(DMSO-d 6 )ppm:1.39(9H,s 
).1 .58-1 .66(1 H,m). 1 .68-1 .90(5H,m).2.47(2H,t 
, J=7.5Hz),3.1 3-3.22(2H.m),3.68-3.76(1 H,m) 
IR V (liq.) cnrf , :2972.2876,1696 
ttjfcftlt [a] D 20 : -54.3° (c=0.1, DMSO) 
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2 6 



5, 7-V^PD-6--hDfxy [3, 2-b] t'Uv> 
4, 5-ytKo-7-tb'D^r>>-6--hDfx; [3, 2-b] f'Jy 
>-5-*>2 4. 8 g&W^vJttt 1 ; >8 7 ml ©?!l£rtJ£, 6 0°Ctr2 4D# 
PaHttfbfco £l&r&£MU BrlSi&fb^f-l^i:^^--^ (10:1)© 

5£iHb/^i/> t*?;-)\< (10:1) ©ii^T-fflmbfeo £rbfc£M$£ 

n-^*V> (1:3) ^MfcLfei/'J^W^A^DTh^?^^ 

»Kl/tx 10. 6g©«ISfeeiSifc. n-^^>^f.seaLt, 
6-9 7*C©8tf*fel6S*»fco 

NMR7^^ h;i/ <5(CDCl 3 )ppm:7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
I v(KBr)cm-' : 1540,1368 

YX^^ h;i/m/z : 248,250,252^,9:6:1) 

#%^J2 6©£i£CeS£oT\ #%#I2 7-3 2 ©<b£tl£f#fco 




N' 



CI 



NMR X^HU<5(CDCI 3 )ppm:7.87(1H, 
dd.J=9.2.5Hz).8.06(1H,d,J=9Hz),8.24(1 
H,d.J=2.5Hz) 



&14(h*Sb b b ;§&) 



28 



Me 




CI 



N 



CI 



mis a 

NMR X^->h;U(5(DMSO-d 6 )ppm:2.62( 
3H.s),7.78(1 H,dd.J=9,2Hz),7.96(1 H,d,J= 
2Hz).8.05(1H,d,J=9Hz) 



MeO. 




CI 



N 



CI 



SfcitfelSA 

NMR X^^l-;U5(CDCl3)ppm:4.01(3H, 
s),7.42(1 H,d,J=2.5Hz).7.55(1 H,dd,J=9.2. 
5Hz),7.99(1H,d.J=9Hz) 
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CI 




ftfefSSGso-PrOH) 


30 


^.N0 2 


mp, i o£ i oo w 

TEfre 73 Will tr 8 "3^ , 2 ryJ 3 U 2 




N N 


^Cl 


31^0 fi& O XI* H 1 24' N 17 22 




H 1Q 17- H 1 02- N 17 25 




CI 




;^feS^B B B (n-Hexane) 


31 


/N0 2 


mp,D4 D4.J U 
7CS7T«T® C 9 H 8 CI 2 N 2 0 2 




Cu 


^Cl 


gHH c, 43.75; H, 3.26; N, 11.34 




HSIfilC. 43.77; H, 3.02; N. 11.44 




06 




$fffetetfla(n-Hexane) 


32 


/N0 2 


mp,94.5-95.5°C 
SlltttflHi C 8 H 6 CI 2 N 2 0 2 




N 




SUfitC, 41.23; H, 2.59; N. 12.02 




Unfile. 41.12; H, 2.64; N, 12.01 



#%tf"J 3 3 

2_£od-3-- hP-4- [2- (N-b'J7xz;Mf;V-4-t^iJ 

2,4-^DD-3--hD*yiJ>22.6 g&t>*h > 1 3. 

0ml©N, N-y^fWA7^ h*6 0ilg«t, /KtfHtftT^ 4- (2- 
7^;x^) -N— b U "7 i-iMfil't'^ >J 2 3 . 0 g©N, N-^ 
?-;i/*;UAT^ b*4 0 ml M^STlv 1ST- 1 B#SflS#Lfco fiJBS^t 
»Kxf-;i/»V*ftioit^ flrWLfclSftSiMlU iixf^h^x^n-r 
;i/-eJi»WLT, 2 6. 9g©M^iL N , N-y^fM;i/A7; 
Kh^Stx^;b©?i?t^e>^^tT, 1&&2 2 3. 5-2 3 1°C ©i 

7C%fttirm C 35 H 33 C1N 4 0 2 

C, 72.84 ; H, 5.76 ; N, 9.71 
Itl. C, 72.64 ; H, 5.80; N, 9.82 

#%0|J3 3©£&£&-3Ts #%0iJ3 4-6 0©ft£$l£ftfco 
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R 3 — (CH 2 ) m ^, 




## 
m 


B 


R 


m 




34 


CI 


Ph,c CX 


2 


ftfe*SH(CH 2 CI 2 -iso-Pr 2 0) 

mp,1 96.5-1 99.5°C(#fl?) 

TtmftVife C 35 H 32 CI 2 N 4 0 2 
SIHI C, 68.74; H, 5.27; N. 9.16 
HUfi! C. 68.47; H, 5.31; N. 9.18 


35 


H 


Ph * c CX 


1 


ftfe*£Jt,(MeOH-THF) 
mp,214.5-225°C(#fP) 
TtrnftW C 34 H 31 CIN 4 0 2 
Slnfit C, 72.52; H, 5.55; N, 9.95 
USUI C, 72.54; H. 5.62; N. 9.82 


36 


H 




3 


Hfe^ra(MeOH-iso-Pr 2 0) 
mp,176.5-183°C(#jg) 
5tmfttiT& C 36 H 35 CIN 4 0 2 
Slifil C, 73.14; H. 5.97; N, 9.48 
HHfil C, 73.33; H. 6.04; N, 9.36 


37 


H 




2 


ftfe&H(MeOH) 
mp.1 28.5-1 29.5°C 
5cflt##rll C 23 H 25 CIN 4 0 2 
SUfil C, 65.01; H. 5.93; N, 
13.19 

UStfil C, 64.96; H. 6.03; N, 
13.27 


38 


H 




0 


HfeSSHiCAcOEt) 
mp,199-202°C(ttfl?) 
Jtmfttfm C 19 H 23 CIN 4 0 4 
ill C, 56.09; H, 5.70; N, 
13.77 

UStii C, 56.04; H, 5.69; N, 
13.77 
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BocN 



W N CI 



m 


B 


W 




39 


CI 


CH 


ftfe&IKMeOH) 

mp,1 89.5-1 90.5°C 

Ttmfttirm C 2 ,H 26 CI 2 N 4 0 4 
SUfil C, 53.74; H. 5.58; N, 11.94 
HSHS C, 53.61; H, 5.55; N, 11.67 


40 


Me 


CH 


ft«fetta(MeOH) 

mp,185-186°C 

5c^5J-«ffil C 22 H 29 CIN 4 0 4 
Simfil C, 58.86; H. 6.51; N, 12.48 
HHfil C, 58.72; H. 6.60; N, 12.39 


41 


MeO 


CH 


ftiifi&JKMeOH) 

mp,1 83.5-1 84.5°C 

5uHt##ffit C 22 H 29 CIN 4 0 5 
BUrafil C 56.83; H, 6.29; N, 12.05 
Hi&fil C, 56.90; H, 6.34; N, 12.05 


42 


H 


N 


Hfe&IKAcOEt-EtjO) 

mp.l 57.5-1 61 °C 

7C^##rfit C 20 H 26 CIN 5 O 4 
Slrafi C, 55.11; H, 6.01; N, 16.07 
Hlfcfit C, 55.18; H. 6.10; N, 15.86 
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w 


D 2 
K 


R3 
r\ 


fx) 1X\ -Ft Wo HH rtr 5* / 


43 


CI 




Hfe^roCAcOEt-iso-P^O) 

mp.133-134°C 

Ttmfttir fit C 2I H 27 CIN 4 0 4 
SUfil C, 57.99; H, 6.26; N, 12.88 
HSfcfil C, 57.99; H. 6.34; N, 1 2.85 


44 


Me 




HfeSSii(EtOH) 

mp,138-138.5°C 

7tm^ fit C 22 H 30 N 4 O 4 
Slifil C, 63.75; H, 7.30; N, 13.52 
HSJfil C 63.70; H. 7.49; N, 13.44 


45 


CI 


a 

Boc 


Hfe£ttKJI(AcOEt-n-Heptane) 

mp,1 48.5-1 49°C 

Ttmfttii fit C 2l H 27 CIN 4 0 4 
HHfil C, 57.99; H, 6.26; N, 12.88 
Hgjii C. 58.04; H, 6.27; N, 12.87 


46 


CI 




ftfe*S«i(iso-Pr 2 0) 

mp,121-122.5°C 

Ttmfttii ii C 21 H 27 CIN 4 0 4 
lit C, 57.99; H, 6.26; N. 12.88 
HSIfit C 58.04; H, 6.32; N, 12.82 


47 


CI 




ftfe^'J X A H(MeOH-iso-Pr 2 0) 

mp,155-157°C 

7cf£##rfii C 20 H 26 CIN 5 O 4 
Stifll C. 55.11; H, 6.01; N, 16.07 
USUI C, 54.92; H, 5.89; N, 16.00 
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m 


R 2 


R 3 




48 


CI 




ftfe&aKMeOH) 

mp,1 76.5-1 77.5°C 

Ttm'Atiife C 20 H„CIN 4 O 5 
SiHi C, 54.98; H, 5.77; N. 12.82 
Hifcfii C, 54.85; H. 5.76; N, 12.86 


49 


CI 




ftfe£ttfal(AcOEt-iso-Pr 2 0) 

mp,150-150.5°C 

Ttmfttiife C 2 ,H 2a CIN 5 0 4 
SUfil C, 56.06; H. 6.27; N. 15.57 
HfUS C, 55.92; H, 6.19; N. 15.59 


50 


Me 




Stfe&a!,(AcOEt) 
mp,151-151.5°C 

Ttmfttiim c 2i H 3l N 5 o 4 

Siofil C, 61.52; H, 7.27; N. 16.31 
C. 61.33; H, 7.14; N, 16.29 


51 


CI 




Hfe«Stttt B s B (AcOEt-iso-Pr 2 0) 
mp,11 9.5-1 23°C 

Ttm'Atiim C 18 H 2 ,CIN 4 0 4 -1/4H 2 0 
Slfeffi C. 54.41; H, 5.45; N, 14.10 
HSfcfi! C. 54.60; H. 5.45; N, 14.19 



R 3 — (CH 2 ) m ^ 




## 
m 


R 3 


m 


1fe1!t(HfiA&JK) 


52 




2 


(AcOEt-n-Heptane) 

mp,121-123°C 

Ttf&imm C 16 H )9 CIN 4 0 3 
Straffi C, 54.78; H, 5.46; N, 15.97 
%M C, 54.70; H. 5.51; N, 15.93 
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53 


o 


2 


*fe*&S(MeOH) 

mp,123-124°C 

TtmMfjm C, 5 H 17 CIN 4 0 3 
Slifil C. 53.50; H, 5.09; N. 16.64 
H&fil C. 53.44; H, 4.94; N, 16.60 


54 


o 


3 


H^fi&IKMeOH) 

mp,163-164°C 

TcfUMil C 16 H, 9 CIN 4 0 3 
Stifil C. 54.78; H, 5.46; N. 15.97 
HSHS C. 54.79; H, 5.36; N. 15.95 


55 


cx 


2 


H^fe^ H B B (MeOH) 

mp.145-146°C 

5cf?l#tfrli C 16 H, 9 CIN 4 0 2 
lit C. 57.40; H. 5.72; N. 16.73 
HSHi C, 57.23: H, 5.75; N, 16.74 


56 




2 


Hfe*SJI(iso-Pr 2 0) 

mp,1 02.5-1 03°C 

7Clfl##Hi C 15 H I7 CIN 4 0 2 
MM®. C, 56.16; H. 5.34; N, 17.47 
HlfcfiS C. 56.14; H. 5.37; N, 17.41 









57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

Ttm'Tttixfe C 20 H 25 CIN 4 O 4 
SUfi C, 57.07; H, 5.99; N, 13.31 
S?&f! C. 57.04; H. 5.92; N, 13.26 

ttlifcftlt [a] D 20 :-97.3° (c=0.1.DMSO) 


58 


BocN' 

aic 


aitfeeft(MeOH) 

mp,135-135.5°C 

7C^^ v «fii C 2l H 3I CIN 4 0 4 

Uttffi C. 57.46; H. 7.12; N, 12.76 
iil C, 57.33; H, 7.15; N, 12.74 
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59 



BocN 




CI 



NMR X"^MU<5(DMSO-d 6 )ppm:0.98(2H 
,q, J=1 2.5Hz),1 .20-1 .30(1 H,m),1 .41 (9H.s).1 . 
59(2H,d.J=12.5Hz).2.04(2H,quin.J=8Hz),2. 
60-2.72(4H,m),2.79(2H,t.J=8Hz).2.93(2H,t, 
J=8Hz),3.21 (2H.q,J=6.5Hz),3.89(2H,d,J=1 2 
.5Hz),6.52(1H,t,J=6.5Hz) 



IR T^h/U V(liq.) cm-':1 688,1 526,1 36 
6 



60 



BocN 




N 



CI 



«fe«ft(iso-PrOH) 
mp.148.5-150°C 
ytm'AVim C I9 H 2S CIN 4 0 4 S 



Saftlt C. 51.75; H, 5.71; N, 12.71 



H&fil C, 51.64; H, 5.80; N, 12.69 



■nm 6 1 



3 -T ;;-2-^DD-4- [2 - (N-h l J7i^Mf;i/-4-t^ l J 

JHfc- <y ^r;i/ • A*|01» 6.56 gRV* *S—)U2 2. 3il©rh7tHO 
77> 1 0 0 ml jg«[ + tz*^Tx *.%ib*tmi-h U-7A2. 0 9 g£«ainLfc 
& s 2-^OD-3--hP-4 - [2- (N-h'J7x^;Mf^-4-^ 
»J5>;i/) x^7;7] *y >J>3 1. 9 g©^ h^fc FD77>3 0 0 
ft&fiQitfcolB^T.TkJlHttftf*:*- h'J>7A8. 35 g£4®t#ttTiiflnU 
iigtlMIffltc SJfcil^lfcK:* 5 0 ml £AQ;l. W$)£iCi£U tttt& 

T-I1»IT2 0. 1 g®glSfe^S«flfe.'fV7 , D;V-;i/]!p?,BgSLx 
i^H6~121 •CCD»«fe|gil*»fcb 
7C*^*f«S C K H 35 C1N 4 
Hlfflfi C, 76.83 ; H, 6.45 ; N, 10.24 
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m C, 76.74 ; H, 6.54; N, 10.17 




N CI 





B 


R 3 


m 




62 


CI 




2 


mp,197-198.5°C 

7c3?t##rfi C 35 H 34 CI 2 N 4 
SlifflC. 72.28; H. 5.89; N, 9.63 
H&filC, 72.45; H. 6.17; N. 9.34 


63 


H 


PBsC CX 


1 


NMR *"C$HI, (5 (DMSO-d 6 )ppm: 1.20-1. 

45(3H,m), 1 .49(2H,q. J=1 1 .5Hz).1 .72(2H.d, J 

=1 1 .5Hz),3.1 8(2H,t,J=7Hz).4.89(2H.s).5.09 

(1H,tJ=7Hz),7.14(3H,t.J=7.5Hz),7.27(6H,t 

,J=7.5Hz),7.35-7.45(8H,m).7.66(1H,d,J=8 

Hz),7.99(1H,d.J=8Hz) 

IR^^HU l/(liq.) cm"':3356.3056 


64 


H 




3 


&Sfe*SH(iso-Pr 2 0) 

mp,149-158°C 

Ttm^m. C 36 H 37 CIN 4 
SUfilC, 77.05; H, 6.65; N, 9.98 
HSIfiC, 76.93; H, 6.81; N, 9.97 


65 


H 




2 


NMR X^HU5(CDCI 3 )ppm:1.20-1.50( 
3H,m),1 .60(2H,q, J=7.5Hz).1 .66(2H.d.J=1 1 
Hz),1.94(2H.t,J=1 1Hz),2.88(2H,d,J=1 1 Hz), 
3.27(2H,q,J=7.5Hz).3.49(2H,s),3.79(1H,t,J 
=7.5Hz).4.06(2H,brs),7.20-7.35(5H,m).7.4 
5(1 H.td, J=8.1 .5Hz).7.49(1 H.td, J=8,1 .5Hz), 
7.74(1 H,dd,J=8,1.5Hz),7.89(1H,dd,J=8.1. 5 
Hz) 

IR 7.'<^h;Ul'(liq.) cm ':3360 
VXT^NU m/z:394,396(M\3:1) 
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Boc/^— (CH 2 ) m ^ | 



m 


B 


W 


m 




66 


H 


CH 


0 


^fe^r B (AcOEt-iso-Pr 2 0) 

mp,167-167.5°C j 

TE^Mi! C 19 H 25 CIN 4 0 2 
SUfli C, 60.55; H, 6.69; N, 14.87 
H&fil C 60.47; H, 6.83; N, 14.81 


67 


CI 


CH 


2 


*gfe$S^a(iso-Pr 2 0) 

mp,154-155.5°C 

5t^##rfit C 2l H 28 CI 2 N 4 0 2 
III C. 57.40; H, 6.42; N, 12.75 
USSfil C, 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


2 


StfefSlaGso-PrjO) 

mp.129-129.5°C 

Ttmfttiim C 22 H 3I CIN 4 0 2 
Msmfe C, 63.07; H, 7.46; N, 13.37 
H&fil C. 63.02; H. 7.56; N, 13.33 


69 


MeO 


CH 


2 


SSfe$SHi(iso-Pr 2 0) 

mp,1 40.5-1 4 1°C 

jtmfttiitiM. C 22 H 3I CIN 4 0 3 
Jtfifil C. 60.75; H, 7.18; N, 12.88 
HUffi C. 60.61; H, 7.17; N, 12.81 


70 


H 


N 


2 


NMR HU d (CDCI 3 )ppm:1 .1 4(2H,qd, J=1 

2,3Hz).1.40-1 .48(1 1 H,m),1 .50-1 .70(5H,m),2.67 

(2H.t,J=12Hz),3.40(2H,t.J=7.5Hz),4.07(3H,brs), 

7.39(1 H.dd.J=8.5,4.5Hz).8.29(1H.dd,J=8.5.2Hz) 

.8.91(1 H.dd,J=4.5,2Hz) 

IR X^HU V (liq.) cm , :3344,2928,1 694 

TXX^^U m/z:405,407(M\3:1) 
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m 


R l 


R 3 




71 


CI 


BocN'^ 


&feff£H.(AcOEt-iso-Pr 2 0) 

mp.11 5.5-1 16°C 

7C*»ffitt C 21 H 29 CIN 4 0 2 
Hiite C, 62.29; H, 7.22; N, 13.84 
USSfit C, 61.99; H. 7.28; N. 13.73 


72 


Me 




SSfe*SH(iso-Pr 2 0) 

mp.1 32.5-1 34.5°C 

7E^##rfit C 22 H, 2 N 4 0 2 
III C. 68.72; H. 8.39; N. 14.57 
HS&fit C, 68.65; H, 8.65; N. 14.48 


73 


CI 


a 

N ^ 
Boc 


(iso-Pr 2 0-n-Heptane) 

mp,108-110°C 

7Z&7i rflrlll 0 21 H 29 OIN 4 U 2 
Siifit C, 62.29; H, 7.22; N, 13.84 
USSfil C, 62.18; H. 7.42; N, 13.81 


74 


CI 


BociC^X, 


f*fe*SH(iso-Pr 2 0) 

mp.104-106°C 

Tcfftttflfii C 21 H„CIN 4 0 2 
Stifit C, 62.29; H, 7.22; N, 13.84 
USHS C, 62.11; H, 7.35; N, 13.79 


75 


CI 


BocN^^j 


*lfe^UXAtt^(AcOEt-iso-Pr 2 0) 

mp,128-128.5°C 

Ttmftttfc C 20 H 28 CIN 5 O 2 
Sliaii C, 59.18; H. 6.95; N, 17.25 
HM C. 59.16; H, 6.84; N. 17.15 
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## 
m 


R 2 


R 3 




76 


CI 


BocN^ 


NMR X^HU (5 (CDCI 3 )ppm:1 .47(9H,s).1. 
78(2H,q,J=6Hz).2.69(1H,brs).2.99(1H,brs),3. 
30-3.40(1 H,m),3.50-3.55(1 H,m),3.55-3.70(2 
H.m),3.75-4.05(3H.m).4.27(2H,brs).7.40-7.5 
0(2H,m).7.80(1 H.d. J=7.5Hz).7.90(1 H,d, J=7.5 
Hz) 

IR*/<£MUl>(liq.) cm-':3356,1696 
7XX^^h;l/ m/z:406.408(M*,3:1) 


77 


CI 




NMR X^HU 5 (CDCI 3 )ppm: 1 .40-1 .55(2H 
,m),1.46(9H.s).2.00-2.05(2H.m).2.1 5-2.25(2 
H,m),2.45(2H,t.J=5.5Hz),2.80-2.90(2H,m),3.3 
5(2H l t,J=5.5Hz),3.53(1H,brs).4.34(1H,brs),4. 
49(1H,brs),7.40-7.50(2H.m).7.85-7.90(2H,m) 
iR 7,^^)1 z/(liq.) cm"':3356,1694 
7XX^hJl/ m/z:419.421(M*.3:1) 


78 


Me 


BocHN^^^^s. 


NMR 7,^V)V 6 (CDCI 3 )ppm: 1.40-1 .60(2H 
,m).1.46(9H,s),2.00-2.10(2H,m),2.10-2.25(2 
H.m).2.46(2H,t.J=5.5Hz).2.64(3H,s).2.85-2.9 
0(2H,m).3.25(2H,t,J=5.5Hz).3.54(1H,brs),4.1 
3(2H,brs),4.49(1H,brs).7.39(1H,t,J=8.5Hz),7. 
44(1H,t,J=8.5Hz),7.89(1H.d.J=8.5Hz),7.91(1 
H,d.J=8.5Hz) 

[RX^>7Hl/I/(liq.) cm ':3352,1704 
TX^^^NI/ m/z:399(M*) 
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r3 - (CH2) -nh 

1 NH 2 



## 


R 3 


m 




79 


N ^ 

Boc 


2 


SSfe^:KMi(AcOEt-iso-Pr 2 0) 

mp,104-105°C 

5c*#*rfi£ C 20 H 27 CIN 4 O 2 
SUifilC, 61.45; H, 6.96; N, 14.33 
Unfile, 61.49; H, 6.81; N, 14.35 

J±S£:fcJ£ [aJ 0 M : -20.9° (c=0.1. DMSO) 


80 




2 


*Sfe*SHi(iso-Pr 2 0) 

mp,96.5-99°C 

7C§it##r m C l8 H 23 CIN 4 0 2 
SfraflC, 59.58; H, 6.39; N, 15.44 
Unfile, 59.30; H, 6.67; N, 15.30 


81 




2 


*Sfe&^i(AcOEt) 

mp,126-128°C 

TtmftVim C )6 H 2 ,CIN 4 0 
SlifigC. 59.90; H, 6.60; N, 17.46 
HSIfilC. 59.71; H. 6.87; N, 17.32 


82 




2 


NMR X^hiU 6 (CDCI 3 )ppm:2.49(2H.t.J=5H 

Z/.Z.DU £.OU^Hn,mAu.OVrO.*tUV£ri,iTlAO. / >J o.ouv 

4H.m),4.39(1 H f brs),4.50(2H,brs).7.44(1 H.td,J= 
8.5.1Hz),7.48(1H.td.J=8.5,1Hz).7.89(1H,dd,J=8. 
5,1 Hz).7.91 (1 H.dd,J=8.5,1Hz) 
IRX^HUl/Oiq.) cm _, :3348 


83 




3 


NMR X^NU 8 (CDCI 3 )ppm:1.89(2H,quin,J= 
6Hz),2.45-2.60(4H,m).2.63(2H,t,J=6Hz).3.30(2 
H.t.J=6Hz).3.78(4H,t.J=45Hz).4.50(3H,brs),7.4 
4(1 H,td. J=7.5.1 Hz).7.47(1 H.td,J=7.5,1 Hz).7.83( 
1 H,dd,J=7.5,1 Hz).7.90(1 H,dd.J=7.5.1 Hz) 
IRX^^K;H/(liq.) cm':3344 
TXT^HU m/z:320,322(M\ 3:1) 



( 
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## 
m 


R 3 




84 


CX 


NMR X"C$ h 6 (CDCI 3 )ppm:1 .45-1 .60(2H,m).1 .60-1 . 
70(4H,m).2.35-2.60(4H,m).2.39(2H,t.J=5Hz).3.37(2H.t,J 
=5Hz),4.31(1H.brs).4.67(2H,brs),7.44(1H.td,J=7.1Hz),7.4 
7(1H.td.J=7.1Hz),7.87(1H.dd,J=7.1Hz),7.94(1H,dd,J=7,1 
Hz) 

IRX^hJUl/fliq.) crrf':3432,3340 
7X^^h;i/ m/z:304.306(M*,3:1) 


85 




NMR X^h^U 6 (CDCI 3 )ppm:1.80-1.90(4H.m),2.57(2H, 

t,J=5.5Hz).2.60-2.70(4H.m).3.40(2H,t,J=5.5Hz),4.27(3H. 

brs).7.43(1H.td,J=7.5,2Hz),7.46(1H.td,J=7.5,2Hz),7.87(1 

H.dd.J=7.5.2Hz).7.93(1H.dd.J=7.5,2Hz) 

IR X^<^h;H/(liq.) cnrf':3436,3348 

^XX^HU m/z:290,292(M + ,3:1) 



0* 






86 


c 




,NH 2 
V CI 


£Sfe*SH(iso-Pr 2 0) 

mp, 130.5-1 31. 5°C 

5cm^ff fil C 2l H 33 CIN 4 0 2 
Slifil C, 61.67; H, 8.13; N, 13.70 
H&fit C, 61.52; H. 8.29; N. 13.65 


87 


< 


CO 

N 




&Sfe$SBB(CICH 2 CH 2 CHso-Pr 2 0) 

mp,141.5-142.5°C 

Ttmftffife C 20 H 3 ,CIN 4 O 2 
Stilt C. 60.82; H, 7.91; N, 14.19 
SlSSfil C, 60.63; H, 7.60; N, 14.03 
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EScfe*SH(AcOEt) 






mp.168-169°C 


88 


7C3?t#«ffi C l9 H 27 CIN 4 0 2 S 






Wmfc C, 55.53; H, 6.62; N, 13.63 






C, 55.54; H, 6.87; N, 13.63 



%mm i 

4-£on-i-[2 - (N-h ij7i-;Mf;i/-4-^'jy;i/) xf;v] 

-1H-^^V [4, 5-c] 

3- 7U-2-^DD-4- [2- (N - h ij7i-JMf;i/-4-^'J 

5 y] > 1 9 . 9g, tJH^^xf;i/2 4. 1 ml &T>* 

P -h;b^>x;i/*>^--7k^n^i0. 6 8 g© mux> 2 0 0 ml m$L*smmM 
?lltoMiMbfe^MUy^V7Dh>i-r;K^#lt 1 6. 

Hi^ 229-234. 5°C (#8?) <Dftf£!|£fi£t#fco 

7G3fc#*T« C 3 6 H 33 C 1 N 4 

Slwit C, 77.61 ; H, 5.97 ; N, 10.06 
III C, 77.50 ; H, 5.98 ; N, 9.95 

2 

4- '£DD-2- h U7;Wo^f;i/- 1- [2- (N-h'i7x-jMf;i/ 

-4-f^';^;u) -lH-f^v [4, 5-c] 

3-7** y--2-y*DD-4- [2- (N-h'J7i^M^-4-^ l J 
yJl/)xW^]+y | J>2. 5 0 gW MJx^T^ >0 . 7 6 ml (DM 
tKx t h'D77>6 0 ml 7K?tTn h U 7;u^D^^7jctl0 . 6 3 

ml ©ftfjjcer h7hFD77>40il m&ZffiT U ^?ST- 2 f$P0]ji# Lfco £ 
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gilfco 3&ftfc»f*feH#3. 0 3 g#tf p-h;i/x>*;b*>ig.--7k» 
0. 3 0 gO h;bx> 1 0 0 ml m$LZ 2 OftMSttbfc. SiBSfc*«t*e*U\ 

NMRX^ d(DMS0-d 6 )ppm : 1.35-1.55(3H,m),1.59(2H,q,J=llHz),1.77( 
2H,d,J=llHz),1.80-1.90(2H,m),2.98(2H,brs),4.75(2H,t,J=8.5Hz),7.17(3H,t,J 
=8Hz),7.30(6H ) t,J=8Hz),7.41(6H ) brs) ) 7.84(lH,td J J=7.5,2Hz),7.87(lH,td,J=7 
.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

mmm 3 

4- [2 - (4-*^;u- 2 - 7x-;i/- 1H-^^'V [4, 5 - c] *J 
V>- x?-;i/] - i-^u^>*;i/j|?>Ktert-^;i/ 
4- [2- [ (3-T^y-2-^^;b^y u>-4-^;i/) r $ y] x^;i/] 

- l-h^ijs; tert-^;i/0. 6 5g, ^>X7;i/rtK0. 2 

9gSrF2, 3-y^OD-5, 6-yy7;-l, 4-^>V*y > >0. 0 8 

£f#fe 0 f#&*ifci*tt£x S8if;Hn-^^> (1:1) SiSffifSMt^Ufc 
>>'J*y;i/*7A^nv h^7^-T'MU V 7*d K;i/x~^;i/T"i5fc& 
LT0. 5 5 gOlM&mfoZm tz 0 i>4 V^dK^x— r;i/A»&lltgftfCx Hi 
£14 6-146. 5 'CCDlffifeSeilfc&fco 
7G3&#tfr«S C 29 H 34 N 4 0 2 

HlUg C, 74.01 ; H, 7.28 ; N, 11.91 

HSfcfi C, 73.95 ; H,7.54; N, 11.84 
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Ph 3 CN V- (CH^ , R1 




mm 
m 


R' 


B 


m 




4 


H 


H 


1 


&fe*Sla(MeOH) 

mp,232-239°C(#fl?) 

TcfSttfflrfil C 3S H 31 CIN 4 
Sliii C. 77.40; H, 5.75; N, 10.32 
HSifit C. 77.35; H. 5.79; N, 10.19 


5 


Ph 


H 


1 


$ftfe$S&(AcOEt) 

mp,165-168°C(ttfl?) 

Tim'Ati fl§ C 4I H 35 CIN 4 
Slrafil C, 79.53; H, 5.70; N, 9.05 
Hffcfil C, 79.29; H, 5.74; N, 9.05 


6 


H 


Ci 


2 


*|fe$S B B H (MeOH) 
mp.266-268°C(#fl?) 
7cm5r«riil C 36 H 32 Cl 2 N 4 

Slili C. 73.09; H, 5.45; N, 9.47 ! 

UStfil C. 73.15; H, 5.54; N, 9.41 


7 


Ph 


H 


2 


;3fcftfe*£&(CH 2 CI 2 -EtOH) 
mp.246.5-249°C 
Jtmftttm C 42 H 37 CIN 4 
Utrafit C 79.66; H. 5.89; N, 8.85 
C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


&Sfe*SH(AcOEt) 

mp.227.5-23rC(#fl?) 

Ttmftttm C 43 H 39 CIN 4 -1/4H 2 0 
girafit C, 79.24; H, 6.11; N, 8.60 
HSlii C. 79.26; H. 6.09; N. 8.55 
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R ^ 1 ,N 



N CI 



mm. 1 


R' 


B 


R A 


m 




9 


H 


H 


Bn 


2 


£SfeS£H.(AcOEt) 
mp,1 24.5-1 25°C 

Ttmftttm c 24 h 25 cin 4 

gHHI C, 71.19; H, 6.22; N, 13.84 
Hifcii C. 71.22; H. 5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


tSfe£SJ|.(AcOEt-MeOH) 

mp.250-255°C(#fl?) 

7tiH##rfiI C 25 H 27 CIN 4 0 2 
Wtmfe C, 67.45; H, 5.88; N, 12.10 
HSIili C, 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2 


£Sfe£SlB(AcOEt) 

mp.m-isgt 

7C§*t#*r<I C 22 H 27 CIN 4 0 2 
Strafil C, 63.68; H. 6.56; N, 13.50 
USSfil C, 63.45; H, 6.60; N, 13.40 


12 


Ph 


CI 


Boc 


2 


&fe$£ l p E1 (AcOEt) 

mp,192-193°C 

Ttmfttt fit C 28 H 30 CI 2 N 4 O 2 
Sttfi C, 64.00; H, 5.75; N, 10.66 
H&fil C. 64.04; H, 5.59; N. 10.61 


13 


Ph 


Me 


Boc 


2 


*fe*6ll(AcOEt) 
mp,1 82.5-1 83.5°C 
TCffttftfrfil C 29 H, 3 CIN 4 0 2 
Slifil C, 68.97; H. 6.59; N, 11.09 
| Hl&fii C, 68.91; H, 6.41; N, 11.06 
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Ph 



m 


B 


R 3 


W 




14 


MeO 




CH 


*Sfe*SJI(AcOEt) 
mp,1 88.5-1 89.5°C 
Ttmtttii fit C 29 H 33 CIN 4 0 3 
Stilt C, 66.85; H. 6.38; N, 
10.75 

USUI C, 66.70; H, 6.42; N. 
10.70 


15 


H 


BocN"^ 


N 


&fe$SH.(MeOH) 
mp,225.5-227.5°C(#fl£) 
TC^tfflf fit C 27 H 30 CIN 5 O 2 
Strait C, 65.91; H. 6.15; N. 
14.23 

H&fit C. 65.85; H, 6.21; N. 
14.21 


16 


H 




CH 


&t"&$£H(AcOEt-n-Heptane) 
mp, 159-161 u 
7C§*t##Hit C 2a H 3l CIN 4 0 2 
§ii C, 68.49; H, 6.36; N, 
11.41 

H&fil C. 68.36; H. 6.27; N, 
11.37 


17 


H 


CX 

Boc 


CH 


88fe$SHi(AcOEt-iso-Pr 2 0) 
mp,1 54.5-1 56°C 

nmfttirm c 28 h 31 cin 4 o 2 

Slmfii C. 68.49; H, 6.36; N, 
11.41 

USSfil C, 68.59; H, 6.15; N, 
11.38 
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^■fe££al(AcOEt) 










mp.1 66.5-1 67.5°C 










Ttmmfrfe C 28 H 3I CIN 4 0 2 


18 


H 


CH 


Hi C, 68.49; H, 6.36; N, 
11.41 

H&fil C 68.50; H, 6.43; N, 
11.32 




m 


R 2 


R 3 




19 


CI 




fcfe«$H*a(AcOEt) 

mp.1 86.5-1 87.5°C 

7C*#*Hi C 27 H 30 CIN 5 O 2 
gfrafit C, 65.91; H. 6.15; N, 14.23 
H&fil C, 65.97; H, 6.31; N, 14.18 


20 


CI 


BocN^A^ 


8Sfe&H(MeOH) 

mp,1 95.5-1 96.5°C 

Jtmfttii tt C 27 H 29 CIN 4 0 3 
Sli fit C, 65.78; H, 5.93; N, 11.36 
US* fit C. 65.73; H, 5.86; N, 11.38 


21 


CI 




Hfe^^ B (AcOEt-iso-Pr 2 0) 
mp,191.5-192°C 
ftmfttt fit C 28 H 32 CIN 5 0 2 
gfrafit C 66.46; H, 6.37; N, 13.84 
C, 66.42; H, 6.33; N, 13.69 


22 


Me 




*&fe*£jB(AcOEt-iso-Pr 2 0) 

mp,1 64.5-1 65°C 

5tJt##HI C 23 H 35 N 5 0 2 
SaUlt C. 71.72; H, 7.26; N, 14.42 
HSHi C, 71.40; H, 7.24; N. 14.28 
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R 3 — (CHj),^ . 



m 


p< 


R 3 


m 




23 


Ph 




2 


£$fe*£H(AcOEt-iso-Pr 2 0) 

mp,185-188°C 

5E*»«f II C 25 H 25 CIN 4 0 2 
gfnfil C, 66.88; H, 5.61; N. 12.48 
HSfcfil C, 66.59; H, 5.63; N, 12.45 


24 


Ph 


HO r^ 


2 


*lfe«ft<iso-PrOH) 

mp,164-170°C 

5c*#*HB[ C 23 H 23 CIN 4 0 
Sit C, 67.89; H, 5.70; N, 13.77 
H&fit C 67.62; H. 5.71; N. 13.63 


25 


Ph 




2 


Sm»fe£a<AcOEt) 
mp,182-183°C 

TcffcttflHl C 22 H 21 CIN 4 0-1/4H 2 0 
Saafil C, 66.49; H, 5.45; N. 14.10 
HHfil C, 66.26; H. 5.50; N. 14.03 


26 


H 




3 


jjfcilfe&JMAcOEt) 

mp.1 30.5-1 31. 5°C 

Ttmfttiim C 17 H I9 CIN 4 0 
SH fit C 61.72; H. 5.79; N, 16.94 
HSIfit C, 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


JiJi^fe*£ H H B (MeOH) 

mp.1 83.5-1 84.5°C 

TCfSttttif fit C 23 H 23 CIN 4 0 
Strait C, 67.89; H, 5.70; N, 13.77 
HSIfii C, 67.91; H. 5.66; N. 13.80 
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R 3 — (CH2) ms 




m 


R' 


R 3 


m 




28 


H 


cx 


2 


^^fe*Sa B B (iso-Pr 2 0) 

mp.105-105.5°C 

SfftttflHt C 17 H I9 CIN 4 
Stlii C, 64.86; H, 6.08; N, 17.80 
USSfit C, 64.83; H, 6.11; N, 17.72 


29 


Ph 




2 


aKMeOH) 

mp.226-227°C 

Ttmfttf fit C 23 H 23 CIN 4 
Wtmfc C 70.67; H, 5.93; N. 14.33 
m&fc C. 70.44; H, 5.96; N, 14.29 


30 


H 




2 


NMR X^MU<5(CDCI 3 )ppm:1.80-1.9 
0(4H.m).2.58-2.76(4H,m),3.14-3.22(2H, 
m),4.78-4.91(2H,m).7.68(1H,t,J=6.5Hz), 
7.72(1 H,t.J=6.5Hz).8.1 3(1 H.s),8.22(2H,d 
,J=6.5Hz) 

VXX^HU m/z:300,302(M\3:1) 


31 


Ph 




2 


f&llfe&IKMeOH) 

mp,191-192°C 

5£lH##Hii C M H 21 CIN 4 
Slifit C, 70.11; H, 5.62; N, 14.87 
SSHI C 70.00; H, 5.65; N, 14.86 
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mm 






32 




NMRX^NUS(DMSO-d 6 Wm:0.9 
9(3H.brs),1 .32(3H,brs).1 .68(2H,brs).2. 
1 3(1 H,brs),2.49(9H.s),4.62-4.72(2H.m 
),7.60-7.67(3H,m),7.74-7.82(4H,m).8. 
1 3(1 H,dd,J=8.1 .5Hz).8.42(1 H.d, J=8Hz 
) 

[R X^Vhil V (KBr)cm"':1 690 
TX^^hJI/ m/z:476,478(M*,3:1) 
ttfifcpfelt [a] 0 2C : -60.2° (c=0.1. 
DMSO) 


33 


O 
( 




ISfi&IKAcOEt) 

mp.215-218°C(ttft?) 

7cm5rflTfii C 2g H 35 CIN 4 0 2 
lit C, 67.93; H, 7.13; N, 11.32 
USSfit C. 67.70; H, 7.17; N, 11.23 


34 






*Sfe££JI(MeOH-iso-PrOH) 
mp,185-188°C 

73 Will. OjjrljjOll^V^ 

Jltifii C 67.42; H, 6.91; N. 11.65 
USSii C 67.31; H, 6.66; N, 11.57 


35 


BocN"^ 




*ife*SH(AcOEt) 

mp,199-200°C 

7E§ft##rfi C 26 H 29 CIN 4 0 2 S 
Salfil C. 62.83; H. 5.88; N, 11.27 
HSfcfit C. 62.74; H, 5.83; N, 11.16 



56 
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R 1 



m 


R' 




36 


Me 


mp,202-203°C 

Tcfittfflffi C 23 H 2J CIN 4 0 2 
9iifit C. 64.40; H, 6.81; N, 13.06 
HSMfi C. 64.39; H, 7.04; N, 12.95 


37 


n-Bu 


^■fe*n^(AcOEt-iso-PrjO) 

mp,1 59.5-1 60.5°C 

TC^^UfM C 26 H 35 CIN 4 0 2 
JlHH C, 66.30; H. 7.49; N, 1 1.89 
HS&fil C, 66.16; H, 7.53; N. 1 1.82 


38 


a 


4he ■& JSL f: o d rfiul 
sSEfpBBliso-l-'run^ 

mp,174-175°C 

5c§ft##rfit C 2S H 37 CIN 4 0 2 -1/4H 2 0 
SUfil C 67.05; H, 7.54; N, 11.17 
H&fii C. 67.08; H. 7.47; N, 10.92 


39 


Bn 


&fel£lB(AcOEt-iso-Pr 2 0) 

mp,165-166.5°C 

TtmftVi fit C 29 H 33 CIN 4 0 2 
Slrafii C, 68.97; H, 6.59; N, 11.09 
HHfil C. 68.93; H. 6.72; N, 10.99 


40 




£fe*£B(AcOEt) 
mp,219-220.5°C(#,W) 
Ttmftttm C 30 H 33 CIN 4 O 2 -1/4H 2 O 
SUfil C, 69.08; H, 6.47; N. 10.74 
C. 69.25; H, 6.41; N, 10.69 
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DOCIM 




mm \ 
m 


R' 




41 




&&fe£SII(MeOH) 
mp,137-142°C 

TC^^fif^i C 29 H 33 CIN 4 0 2 -1/2H 2 O 
Sttfit C, 67.76; H, 6.67; N, 10.90 
H&fil C, 67.82; H, 6.49; N, 10.92 


42 


rV 


&fe&H(MeOH) 

mp,1 53.5-1 57°C 

7C^##rfil C„H 33 CIN 4 0 3 
SUffl C, 66.85; H, 6.38; N, 10.75 
HSMI C, 66.84; H, 6.54; N, 10.78 


43 


AJ 


&Sfe*£Hi(AcOEt) 
mp,160-161°C 

7cfSt##ffi& C 28 H 30 CIFN 4 O 2 -1/8H 2 O 
Sfnflt C. 65.78; H, 5.96; N. 10.96 
USUI C, 65.57; H, 5.67; N. 10.94 


44 


XX 


&feSm# H B B (AcOEt-n-Heptane) 

tnp,180-182 <> C 

Ttmfttt fit C 28 H 30 CIFN 4 O 2 
Stilt C, 66.07; H. 5.94; N, 11.01 
HSfcfi! C, 66.10; H, 5.71; N, 11.06 


45 




HfeiK^(AcOEt-iso-Pr 2 0) 

mp,126-129.5°C 

5c**Nfrtt C 28 H 30 CIFN 4 O 2 
SltfilC. 66.07; H. 5.94; N, 11.01 
UStfil C. 66.06; H. 5.76; N, 11.01 
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m 


R' 




46 


F 


f&rJifij BHUSO-rrUH; 

mp,199.5-200°C 

Ttmtttiifc C 28 H 27 CIF 4 N 4 0 2 
MWifa C. 59.74; H. 4.83; N. 9.95 
HSMi C. 59.61; H. 4.89; N, 9.90 


47 


F 
F 


&lfe*SII(iso-PrOH) 

mp,21 6.5-217.0 C 

Ttmfttii fit C 2e H 26 CIF 5 N 4 0 2 
Slafil C. 57.89; H, 4.51; N, 9.64 
HS&fil C, 57.88; H, 4.56; N, 9.62 


48 


X 


SSfe$SHi(AcOEt) 

mD 1QQ 5-200 5°C 

5E§H##r fit C 27 H 30 CIN 5 O 2 
gfifit C, 65.91; H, 6.15; N, 14.23 
US* fit C. 65.77; H, 5.99; N, 14.25 


49 




(AcOEt-n-Heptane) 

mp,182-183°C 

Ttmfttir fit C 27 H 30 CIN 5 O 2 
111 C, 65.91; H, 6.15; N, 14.23 
HSJfil C, 65.95; H. 6.26; N, 14.24 


50 


X 


&fe?'jXA#||(AcOEt) 

mp.213-214°C 

TtmMSrm C„H 30 CIN 5 O 2 
Stifit C 65.91; H, 6.15; N. 14.23 
HHfil C, 65.87; H, 6.20; N, 14.23 
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BocN 




mm. 
m 


R' 




51 


XT 


8lfeSSJI(MeOH) 
mp,179-186°C 

Ttrnxtiim c 29 h 3 ,cin 4 o 2 s 

SUfil C, 64.85; H. 6.19; N, 10.43 
HSHi C. 64.82; H, 6.45; N, 10.37 


52 




&tfe£SH(iso-PrOH) 

mp.203-203.5°C 

TcHtttflffit C 29 H 30 CIF 3 N 4 O 2 
Slili C, 62.31; H, 5.41; N, 10.02 
HSHi C, 62.24; H, 5.42; N, 9.99 


53 


xr 


SSfeSSI^AcOEt) 

mp,224-225°C 

fbm^mm C 34 H 35 CIN 4 0 2 
Salfit C, 72.01; H, 6.22; N, 9.88 
HSMS C, 72.02; H, 6.21; N. 9.92 


54 




*Sfe££ll(iso-PrOH) 
mp,197-198°C 
TtmftVife C 34 H 35 CIN 4 0 3 
Slifi C 70.03; H. 6.05; N, 9.61 
C, 69.83; H, 6.08; N. 9.58 


55 


P 


*tfe$S&(MeOH) 

mp.1 96.5-1 97°C 

7tm^ fit C 26 H 29 CIN 4 0 3 
g§HI C, 64.93; H, 6.08; N. 1 1.65 
H&fit C, 64.83; H. 6.27; N, 1 1.69 
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BocN 




mm. 
m 


R' 


R 2 




56 


P 


Me 


;jfeHfeSlSB S B(iso-PrOH) 

mp.l 85.5-1 86°C 

Ttm'Atirfe C 27 H, 2 N 4 0 3 
SUifit C, 70.41; H, 7.00; N. 12.16 
HHfil C. 70.32; H. 7.19; N, 12.13 


57 


p 


CI 


«8£fS£&(MeOH) 

mp,1 51.5-1 53°C 

7cf?t##rfit C 26 H 29 CIN 4 0 2 S 
Stifit C 62.83; H, 5.88; N. 11.27 
Hffcfit C, 62.77; H. 6.01; N, 11.24 


58 




Me 


?2&Hfe*SlB(iso-PrOH) 

mp.l 81.5-1 82.5°C 

TCffttfffifit C 27 H 32 N 4 0 2 S 
Slifit C, 68.04; H. 6.77; N, 11.75 
HHfit C, 67.86; H. 6.99; N. 11.63 


59 




CI 


S$fe^H(AcOEt) 

mp,197-198°C 

Ttmtttii®. C 25 H 28 CIN 5 0 2 S 
Strafi! C. 60.29; H, 5.67; N. 14.06 
H^fil C, 59.98; H. 5.54; N, 13.84 


60 


O 


Me 


&fe*SH(AcOEt-iso-Pr 2 0) 

mp ,i9i-i93°c 

Ttm^n C 26 H 3l N s 0 2 S 
Hifflfit C, 65.38; H, 6.54; N, 14.66 
Unfit C, 65.34; H. 6.53; N. 14.43 
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R 1 



N Me 



mm 

r/1 


R' 




R1 




JtftMttBKt 

NMR y^^MU 5 (CDCI 3 )ppm:1.06-1.09(2H,m),1 

.30-1.40(1H,m),140-1.45(2H,m),1.44(9H.s).1.82 

-1.90(2H.m).2.55-2.62(2H,m).3.05(3H,s).4.00-4.1 

0(2H m) 4 62(2Ht.J=7 5Hz) 7 27-7 30(2H,m).7.61 

(1 H,t, J=7Hz),7.67-7.71 (3H.m),8.1 4(1 H,d. J=7.5Hz 

).8.24(1H,d,J=7.5Hz) 

IR */<£HU V (KBr)cnr':1 692 

TXX'WJU m/z:488(M*) 


62 


F 1 


&fe!KiJi(AcOEt) 

mp,195-196°C 

5cffttt#rfil C 2J H 29 F 5 N 4 0 2 
SUfil C 62.14; H, 5.21; N, 9.99 
HSIfii C, 62.07; H, 5.25; N, 9.94 


63 


JO 


j&ftfe&IKAcOEt) 

mp,199.5-200.5°C 

7C^^«f fit C 28 H 33 N 5 0 2 
SlSfiS C 71.31; H, 7.05; N. 14.85 
USUI C, 71.37; H, 7.14; N, 14.83 


64 




S(MeOH-iso-Pr 2 0) 

mp,177.5-179°C 

5cHI#8t<I C 30 H 33 F 3 N 4 O 2 
HiUS C, 66.90; H. 6.18; N, 10.40 
HSIfil C, 66.89; H, 6.08; N, 10.37 


65 


"p 


i&^fe&JKAcOEt) 

mp.193-194°C 

TtmftVifc C 27 H 33 N 5 0 2 
Slfflfit C. 70.56; H, 7.24; N. 15.24 
HKMC, 70.61; H. 7.16; N, 15.21 
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BocN 




N FT 



mm 
m 


R' 


R 2 




66 


P 


CI 


fcfe«ll(EtOH) 

mp.240-241°C(#ft?) 

Ttmfttfm C 25 H 29 CIN 6 0 2 
SUfil C. 62.43; H, 6.08; N, 17.47 
SUfcfil C, 62.49; H, 6.02; N, 17.51 


67 




Me 


Stfe&IKEtOH) 

mp,228.5-230°C(#fl?) 

TC^^ffiffi C 26 H 32 N 6 0 2 
StrafiM C, 67.80; H. 7.00; N, 18.25 
Hlfcfi C. 67.72; H, 6.93; N. 18.24 


68 


P 


Me 


NMR 7^HU S(CDCI 3 )ppm:1.10-1.20(2H,m),1 
.46(9H,s),1. 40-1. 60(3H.m).1. 90-1. 98(2H,m).2.60- 
2.70(2H.m),3.04(3H,s).3.86(3H.s),4.05-4.15(2H,m 
).4.74(2H.t.J=8Hz),6.30(1 H.t.J=2.5Hz),6.52(1 H.d. 
J=2.5Hz).6.88(1H,s).7.60(1H.t,J=8H2).7.67(1H,t.J 
=8Hz).8.1 6(1 H.d, J=8Hz),8.23(1 H,d.J=8Hz) 
IR 7^h )U V (KBr)cnrf ':1 688 
77.7. ^Hl/ m/z:473(M*) 
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BocN^^j , 





R' 






69 


/ Me 


CI 


NMR T^HU (S (CDCI 3 )ppm:1.05-1.15(2H.m),1 
.40-1.50(3H,m),1.45(9H.s),1.83-1.90(2H,m),2.32( 
3H.s),2.60-2.70(2H,m),4.00-4.10(2H,m).4.60-4.6 
5(2H,m),7.06(1 H.d. J=5.5Hz),7.51 (1 H.d, J=5.5Hz),7 
.68-7.75(2H,m),8.1 6(1 H,d,J=7.5Hz).8.24(1 H,d,J= 
7.5Hz) 


70 


Me 


CI 


&Mfe$££(EtOH) 
mp.192-193°C 

5clf§##rf£ C„H 3I CIN 4 0 2 S-5/4H 2 0 
StnliC. 60.77; H, 6.33; N, 10.50 
Unfile, 60.82; H. 6.08; N. 10.17 


71 




Me 


NMR h )lr 6 (CDCI 3 )ppm:1 .02-1 .08(2H.m). 1 
.44(9H,s),1 .44-1 .50(3H.m),1 .80-1 .90(2H.m).2.31 ( 
3H.s),2.60-2.70(2H,m),3.05(3H,s),4.00-4.05(2H,m 
),4.59(2H,t,J=7.5Hz),7.06(1H,d,J=5.5Hz),7.49(1H. 
d.J=5.5Hz).7.60-7.65(2H,m),8.14(1H.d,J=8Hz),8.2 
3(1H,d,J=8Hz) 

IR V (KBrW:! 688 
TXT^HU m/z:490(M*) 


72 


Me 


Me 


2K»fe*£a(AcOEt) 
mp,141-142°C 

5cHt##rfi& C 28 H 34 N 4 0 2 S-1/4H 2 0 
StlfilC, 67.92; H. 7.02; N, 11.31 
HSfcfiiC. 67.86; H, 6.84; N, 11.25 



nnm 7 3 

4 - [ 2 - ( 4 - * n n - 2 - fc K P - 1 H— f 5 *V [4, 5 - c ] * 
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4- [2- (3-7U-2-^DD-4-^r/'J;i/7^) x *■;!/] -1- 
t:^U^>*;i/^>^tert-^;bO. 6 0 gSt>*h 'J*^y>0. 4 4 g© 1 , 
2-^ddi^>1 0 ml jg$C b Uxfjl/7 5. >0 . 4 1 ml £?8TU ^rS 

&@*U SfiSSM V7*DbVUx-7 1 ;i/T-^#tT 0. 5 7 g©*RfeiBg£& 
feo 1, 2-yfoai^>ipt,S*SiU, ii&2 2 2-2 2 3°C©&fe*£H 

Ttmftttife C 22 H 27 C1N 4 0 3 

C, 61.32 ; H.6.32; N, 13.00 
Hlfcft C, 61.15 ; H, 6.34; N, 13.00 

mmmi 4 

4- [2- [4-^DD-2 - (4-^>W^^7ia) - 1 H- 

[4, 5-c] u>- x^;H - i-^'Ji?>*M 

>$? tert-T^t/ 

4- [2- [4-^OD-2 - (4-^fiW7i-;i/) -lH-f^V 
[4, 5-c] U >- 1 -- x^;i/] - 1 -t^D s?>*;ntf>Rtert- 
^;i/0. 63gOl, 4-y**tf>l 8 ml £3 £&BW- h "J £ A 

0.38 g©zk 6 ml vgr^rST It, 50 °CT- 1 3 RHlfttt Ufco SlSI^Si 
U Slttft 1, 2-^DOi^>-^;-;i/ (10:1) *®ia,m%tLtz 

'fvrD/W-^tMjUA'^ieiL-Cs MAI 8 3~ 1 8 6*C©«tt5*SS 

7C*^«f«[ C B H B C1N 4 0 1 S • 1/4H 2 0 
mtt C, 62.46 ; H, 6.06; N, 10.05 
III C, 62.33 ; H, 5.90 ; N, 9.91 
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mmm 1 5 

4- [2- [4-^dd-2 - ( 4 $ >x;u*-;u7 xx;u) - 1 H--f 
[4, 5-c] U >- l x^;H - 1 - f^u vyt>)^y 

0gtert-7*^;]/ 

4- [2- [4-7PP-2- (4-^fil/ft7i-iV) -1H-^^V 
[4 , 5 - c] *J U >- 1 --Ob] x^;i/] - 1 -b'^U ^>*;i/#>i?tert- 
y^;i/0. 40g©l, 2 -y^DDx?> 2 0 mU3r&i3s m-7 o nii^MBg 

0.40 gZ'pmt-otoz.. na-c- 1 o#p B M#tfco fcfom&mz i o %7K^b 
£ tafuj^s?7k * ± h u * a 7k mm-c famm* u , «^§^u $ & & y * v 

rDbVl/^-^^ilvx^^x-^^^vE^T-^bT 0. 4 2 g©Mfe^l§.£ 
mtzo ^^y-i^f)SiB B B bt, fl4£l 4 9-1 5 6°C©4ffi£fSII£f#fco 
7G*#*tH C 29 H 33 C1N 4 0 4 S-1/4H 2 0 

mmm C, 60.72 ; H, 5.89; N, 9.77 

$11 C, 60.72 ; H, 5.81 ; N, 9.67 

%m\ 1 6 

4-t FoJfy-2-7x^- 1 - [2- ( 4 - t:^ U S^l/) x^;i/] - 1 
H-4 [4, 5-c] dry; > 

4 -/?dd- 2 -7x-;i/- 1 - [2- (4-txijy» x^;i/] - 1 H- 
J [4, 5 -c] *y'J >8 7 1 mg t6®,%l&M2. 5 ml © 1 , 4-v 

^-^•9-> 8 mi m&*3m?3mffi.istzo%.fom&®)Z 1 o%7K^b^- h u -?a7K?3 

frtpH 1 0£MU j^lt* 'J-^ASiDXtv 1, 2 -^7npx^>T-ffltb 

5 2 2 mg©$*i&ISII£f#;£o i^.2 4 2. 5-2 

4 4°C©^fe^^t#fco 
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n,mmm c 8 h m n 4 o • 1/4 h 2 o 

SUfi C, 73.28 ; H, 6.55; N, 14.86 
C, 73.32 ; H, 6.45; N, 14.77 



R 3 — (CH2) mV| 



N OH 



m 


B 


R 3 


m 




77 


CI 




2 


35 ei *3 hh V M e \J n ; 

mp,269-280°C(#fl?) 

5c^55-«ffit C 24 H 25 CIN 4 0 
SUfil C. 68.48; H. 5.99; N. 13.31 
HSIfit C. 68.32; H, 6.07; N. 13.29 


78 


H 


-a 


1 


NMR X^HU S(DMSO-d 6 )ppm:1.56(2H,q.J 
=1 1.5Hz).1.74(2H.d,J=1 1.5Hz).2.1 0-2.25(1 H.m) 
.2.79(2H,q.J=1 1.5Hz).3.24(2H,d,J=1 1.5Hz).4.54 
(2H.d. J=7.5Hz).7.29(1 H.t, J=8Hz).7.49( 1 H,d.J= 
8Hz).7.50(1 H.t.J=8Hz).8.00(1 H.d, J=8Hz).8.38( 
1H,s),8.84(1H.brs),8.95(1H,brs),1 1.62(1 H.s) 
IR3r?£HU V (KBr) cm- , :3544,3228,1692 
7^^^^HI/ m/z:282(M*) 


79 


H 


"Ok 


1 


ai&4£S[£i&£] 

NMR X^HU5(DMSO-d 6 )ppm:1.65-1.85(4 
H.m),2.00-2.1 5(1 H,m).2.84(2H.q, J=1 2Hz),3.30( 
2H,d.J=1 2Hz).4.1 8(2H.d. J=5Hz),4.51 (2H,d, J=7. 
5Hz).7.27(1H.t,J=6.5Hz).7.40-7.60(7H.m).7.97( 
1 H.d. J=8Hz),8.31 (1 H.s).1 0.63(1 H.brs), 1 1 .58(1 H 
.s) 

IRX^MU v(KBr) cm-':3416.1672 
m/z:372(M*) 
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4- [2 - (4-7iy^>>-lH-^^V [4, 5-c] *J 'J>-1- 
>f;i,) - 1 -t'^U ^>£;i/*>ggtert-7?-;u 

4- [2- (4-?DD-lH--f 5. y V* [ 4 , 5-c] *>"J>- l-'OI') 

x^;i/] - i-t:^u^>*;i/^>lttert-^;i/4. 46g,7i;-;H0. 

1 gSl>*7K^b* U-^A 1 . 8 0 gC^tl^ 1 2 0 "CT* 7 B$OT# Ltzo & 

ttl?^i:Ufc^U*y^*7A^ov F^7 7^-t-illX^ 3. 5 9g©» 
&@fr£t#;feo Mx^;i/i: n-^^rit>(7)rgM^?>M^t-ts flbftl 3 0.5 
-13 2. 5°C(Dm&^B*mzo 

^mfrtixm c 28 h 32 n 4 o 3 

mmm C, 71.16 ; H, 6.83; N, 11.86 

■mam c, 71.10 ; h, 7.10 ; n, 11. 69 






R' 


R 3 


R B 




81 


H 




H 


$£fe*SH(MeOH) 
mp.1 52.5-1 53.5°C 
TEfSttftfrfit C 30 H 30 N 4 O 
Slifit C. 77.89; H. 6.54; N, 
12.11 

Unfit C, 78.00; H, 6.29; N. 
12.05 
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82 


H 




H 


mp.187-189.5°C 
7C«^#fffi C 25 H 26 N 4 0 2 
1^1 C, 72.44; H, 6.32; N. 
13.52 

Hit C, 72.35; H, 6.26; N. 
13.42 


83 


H 




F 


mp.206.5-208°C 

7C^»«rfil C 25 H 25 FN 4 0 2 -1/8H 2 0 
g trait C, 69.07; H. 5.85; N, 
12.89 

nWiWi C, 69.11; H. 5.74; N, 
12.85 


84 


Ph 




H 


mp,205-207.5°C 

5cm##rfil C 3l H J0 N 4 O 2 -1/2H 2 O 
SUfil C. 74.53; H. 6.25; N, 
11.21 

US* fit C, 74.52; H, 6.37; N, 
11.10 




mm 
m 


R' 


R 3 


R B 




85 


H 




F 


^fe$oM(AcOEt-n-Hexane) 

mp.1 33.5-1 35.5°C 

Ttmfttir ft C 28 H„FN 4 0 3 
Sirafit C. 68.55; H, 6.37; N. 11.42 
H&fi C, 68.37; H. 6.47; N, 11.25 


86 


Ph 




H 


Mfe^^(iso-PrOH) 

mp,207-208°C 

7C^^«f m C 34 H 36 N 4 0 3 
mtrnW. C 74.43; H. 6.61; N. 10.21 
HgH£ C, 74.38; H. 6.68; N, 10.14 
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NMR 7>^<7h;U(5(DMSO-d 6 )ppm:1.64-t. 










72(4H.m).2.55-2.58(4H,m),2.98(2H.t,J=7H 


87 


H 


H 


z).4.80(2H.t,J=7Hz),7.25-7.31(3H.m),7.45 








-7.49(2H,m),7.53-7.60(2H.m),7.72( 1 H.d.J 
=7Hz).8.29(1H,d,J=7Hz).8.37(1H,s) 
7XX^^hil/ m/z:358(NT) 



nmm 8 8 

4- [2- 1H--T ^yv [4, 5 -c] - l—f;iO 

x^;i/] - 1 -t^»J^>*;i/#>Ktert-^;i/ 

4 - [2 - (4-7iy^y-lH-^^V [4, 5-c] =Jr/U>-l- 
x^;H - 1 -f^U VyhKXym. tert-:7^;i/4. 4 0ghW7> 
^■>A34. 5 g©?g£r$)£, 1 4 0°CT-3Mtt#L£o S^^t7K<& 

inx., 1 0%7K^b^- h U^Azk^x-pH 9tllu M^f^>titKi 

<bp<^U>-^^ ( 1 0 0: 1-2 0 : 1) £?3l±}^£h t =L 

7A^DV 1^*7 7 -Y U vrntVl/X-^T-^LT 1. 8 8 
g©»£|£II£f#fc 0 Sl^^fr^lf^LT:, Ife^l 9 3- 1 9 3. 5°C(7) 

7C*«-#ffil C 22 H 29 N 5 0 2 
mmm C, 66. 81 ; H, 7.39 ; N, 17.71 
III C, 66.93 ; H, 7.48; N, 17.66 

Haters 8c7)£&izftoT, nmms 9-9 zvit&wzmzo 
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N NH 2 



m 


R 3 




89 




&fe3$iH(EtOH) 
mp,1 91.5-1 92°C 
p£f£##Tfit C 24 H 27 N 5 
St&HC 74 77- H 7 06-N 18 17 
C, 74.87; H. 7.18; N, 18.06 


90 




&*fe$£^(MeOH) 

mp.231.5-232.5°C 

Ttmfttitm C l9 H 23 N 5 0 
gfrafit C. 67.63; H. 6.87; N, 20.76 
USSfil C. 67.46; H. 6.79; N. 20.63 


91 


Et0 2 CN^^ 


&fe*SH.(EtOH) 

mp,166-167°C 

Ttmfttii m C 20 H 25 N 5 O 2 
MUnM C, 65.37; H, 6.86; N, 19.06 
USSfi C. 65.52; H. 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 

mp.195-197°C(#jW) 

Ttmfttiim. C 16 H, 9 N 5 -C 4 H 4 0 4 -5/4H 2 0 
Sttfit C 57.20; H, 6.12; N. 16.68 
HSfcfil C 57.20; H, 6.23; N, 16.53 



mmm 9 3 

4- [2- (4-y/WU-2-7x^l/-lH-^^/ [4, 5- 
c] *y U >- l - l -t:^Ui/>*;i/^>^tert-y^;i/ 

4- [2- (4-^DD-2-7i-;V-lH--f [4, 5-c] * J 

*)>- 1-4)1) x^;u] - 1 -t^U tert-T^l/O . 6 9g 

&Z>*5 OJi^W? >7K**7 ml ©ig£#)^ ttS*. ^8 0°CT- 2B$R3 
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ife^il 7 0. 5 ~ 1 7 1 . 5"C©»fe<gS*^fco 
7C*^«fi[ C 30 H 37 N 5 O 2 
iH C, 72.12 ; H, 7.46; N, 14.02 
III C, 71.95 ; H, 7.72; N, 13.83 

nmm 9 4 

4- [2- [4- (4-^f^7^>- 1 - 2 -7 x-;b- 1 H 

--f [4 , 5- c] *7 y >- l -4 ;H if;H - l -f^U 

^>^tert-7*f-;i/ 

4- [2- (4-?nn-2-7iz;i/-lH-^^; [4, 5-c] *7 
>; >- 1 --f )V) - 1 — tr^u Vy-hhXyWL tert-7*?-;i/0. 8 0 g 

&£>*N - ^ S>> 1 ml 8 0 °CT- 6 ftffltttt tfc 0 Sl&ii^ 

TkU Si^iKxf^-n-A7^> (1 : 3-1 : 1) £?§£b 

SIJ:lfc7;Kt*7A^D7 b7*^7^-T-*fl£U y^V7Dt>x-r 

mSftUTs Ml 4 0-1 4 l°C©&fe$MSg£f§fco 
7G*#*t<B C 33 H 42 N 6 0 2 

glftk C, 71.45 ; H, 7.63 ; N, 15.15 

$mm C, 71.23 ; H, 7.65; N, 14.99 

HMCT 9 3Sl>'9 4©^Ctot, f»J9 5- 1 0 2 ©tt£t)£t#fco 



72 



WO 00/09506 



PCT/JP99/04381 



N R 2 





R 2 




95 


NHMe 


Hfe&UGso-PrOH) 
mp,161-162°C 

5E*tf*rtt C 29 H 35 N 5 0 2 -1/2H 2 0 
Sliaii C, 70.42; H, 7.34; N, 14.16 
USSfii C, 70.31; H. 7.23; N, 13.95 


96 


A 

H 


3$fe$S!l(iso-Pr 2 0) 

mp,162-162.5°C 

TZmftVlfe C 31 H 37 N 5 0 2 -1/2H 2 0 
SUfil C, 71.51; H, 7.36; N, 13.45 
HSHit C 71.73; H, 7.35; N, 13.09 


97 




**fe£tttH>(MeOH) 

mp.171-172°C 

Ttmfttii fit C 33 H 41 N 5 0 2 
SUfil C. 73.44; H, 7.66; N, 12.98 
USSfi! C. 73.44; H. 7.88; N, 12.93 


98 




S»fe££JI.(iso-PrOH) 

mp,189-190°C 

Ttmfttii fit C 32 H 3S N 5 0 3 
Haiti C, 70.95; H, 7.26; N, 12.93 
USUI C, 71.22; H, 7.47; N, 12.94 


99 


NHBn 


NMR X^^HU <5(CDCI 3 )ppm:0.99-1.06(2H,m),1.25-1. 
40(3H,m).1.43(9H.s),1.80-1.90(2H,m).2.50-2.60(2H.m),3. 
95-4.05(2H,m).4.59(2H,tJ=7.5Hz),4.96(2H,d,J=5.5Hz),6. 
11(1 H.t, J=5.5Hz),7.24-7.28(1 H.m),7.30-7.35(3H,m),7.48 
(2H,d,J=7.5Hz).7.50-7.55(4H.m).7.60-7.65(2H,m),7.94-7 
.96(2H.m) 

IRX^h;Ul/(KBr) cm ':3436,1690 
V7>7^h>l> m/z:561(M*) 
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m 


R* 




100 




NMR X^MU d(CDCI 3 )ppm:1.00-1.08(2H,m).1 
.30-1 .35(1 H,m), 1 .38-1 .42(2H,m).1 .43(9H.s). 1 .83- 
1.90(2H,m),2.57(2H,brs).3.98(2H,brs),4.61(2H,t,J 
=7.5Hz),4.99(2H,d,J=6Hz),7.33-7.35(1H.m).7.39( 
2H,d,J=6Hz),7.51-7.59(4H.m),7.64-7.67(2H,m),7. 
88-7.89(1 H,m),7.96-7.97(1 H,m).8.53(2H,d.J=6Hz 
) 

IRX^HUWKBr) cm-':3428,1692 
m/z:562(M*) 


101 




NMR X^hfU 5(CDCI 3 )ppm:0.98-1.06(2H,m),1 
.25-1 .40(3H,m), 1 .43(9H.s).1 .80-1 .85(2H,m),2.50- 
2.60(2H.m),3.79(3H.s).3.90-4.00(2H,m).4.59(2H.t 
J=7.5Hz).4.87(2H.d.J=5.5Hz),6.05(1H.brs),6.86(2 
H.d,J=8.5Hz).7.31(1H.t.J=7.5Hz).7.40(2H.d,J=8.5 
Hz).7.51-7.60(4H.m).7.60-7.65(2H.m).7.94(2H.d, 
J=8.5Hz) 

IR X^hJU v(KBr) cm-':3432.1692 
VXX^hJU m/z:591(M*) 


102 


H 


NMR T^HU 6 (DMSO-d 6 )ppm:0.87(2H,q,J=5 
Hz).1.20-1.35(3H.m).1.36(9H I s),1.75(2H.q,J=7.5H 
z),2.54(2H.t.J=1 2.5Hz),3.77(2H.d,J=1 2.5Hz).4.64( 
2H f t,J=7.5Hz),6.99(1H.t,J=8Hz).7.34(2H,t,J=8Hz) 
,7.44( 1 H,t, J=7.5Hz),7.56( 1 H,t, J=7. 5Hz),7.60-7.67 
(3H,m),7.76-7.82(2H,m),7.87(1 H,d.J=7.5Hz),8.1 6( 
1 H,d,J=7.5Hz).8.24(2H.d.J=8Hz).9.03(1 H.s) 
IRX^HU l>(KBr) cm':2932,1692 
TXT^HU m/z:547(M 4 ) 



mmm 1 o 3 
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4-7^-2-71-^-1- [2- (4 -t^U xf;i/] - 1 H- 
H [4, 5-c] • V i )7)\s*ammi& 

4- [2- [4- (4-^ h^ri/^>^;i/T^ /) -2-7i-;i/-lH-^ 

* ?v [4, 5-c] u>- i--r;i/] x^;i/] - i-^'Jy>*;^*> 

igtert-T^K). 3 0 gRU h U 7;i/^D^||9 ml ©S£t)£> 5°CT- 

a B ^SHUy^ V7DDH-rKlilLt 0 . 3 1 g©$ft£3gH£f#fco 
x^y-^i:^ V7*DMy-;i/©vIM^?)S^^LT, ii/£2 2 3-2 2 4°C© 

Ttmm® C 23 H 25 N 5 -2CF 3 C0 2 H-H 2 0 
ma®. C, 52.51 ; H, 4.73 ; N, 11.34 
111 C, 52.61 ; H, 4.45 ; N, 11.61 



%mm i o 4 

1 - [2 - (4-^dd-2-7i-J1/- 1H-^^V [4, 5-c] 

1- [2- (4-^DD-2-7i^b- 1H-^*V [4, 5-c] 
U>-l--r;i/) x^;i/] -4, 4-xfl/>yt^ytxiJi;>0. 3 9 g& 
T>**I$tl£4 ml ©S^S^tST- 3 0#FaHf#Lfco ^rg^tJ^TKTK^tiig, 

1 0%7Ki?fb^- h U-7AtRM(CTpH 1 ltcil^U Mxf-;i/T'fflit5U^o 
att5^^lttl^«^^ h U ?A7k}g«ft#&fl&7kU M£S£LT 0 . 4 

2 g f#£ 0 n ?,nt«MSixfji / -n-'\r^> (l : l) 
fflSiaf;7il/^*7A^D v h?'^7-r-T-fimu 0. 3 2g©$ffe*£ 
H£f#fco ^v7D/V-;^f,Sg B B B L^ il&l 6 3~ 1 6 5°C©ftt££tt£ 

Mm® C, 68.23 ; H, 5.23; N, 13.84 
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mmm c, 68.26 ; h, 5.31 ; n, 13.78 
mmm 1 0 5 

1 - [2 - (4-i7DO-2-7x-;i/- 1H-^^V" [4, 5 - c] 
1- [2- (4-^dd-2-7i-JV- [4, 5-c] 3-7 

u >- i --f xfiH -4-^ | jy;>o. 2 o g, nest kd^j^ut 

l>0. 0 4g,iithU'>A0. 0 9 ga^^^-^M ml ©rg£rt)£gS 

t* i mmmftLtzo seiksiiu @tt:»xit h u azks^jo^t 

BKxf-;bT»mLfc.lllim**fi*P^H>!K*^ h 'J •> A*iSi«T-ifc#&flfc*U 

2 0 1-2 0 7°C {ftM) <Dm&&&*mzo 
ytmftVim C 23 H 22 C1N 5 0 • l/2H z O 

mmm c, 64.41 ; h, 5.40 ; n, 16.33 

fllfcfi C, 64.75 ; H, 5.32; N, 16.09 

mmm 1 o 6 

4- [2- (2-7x-;i.-lH-^^V [4, 5-c] df-yj>-l-^ 

4- [2- (4-^OD-2-7x-;i/- lH-^f [4, 5-c] ^7 

ij >- l x^;i/] - 1 -t^'J tert-^;i/0. 8 0 g 

3 0 g©^^y-;i/8 0 mlS8Si«£s mSSEET* 1 

-d-a^> (i : i~4 : i) zmmmt l^s/u^^^a^o-? hy 
i;-fv/D^x-f;K«ito. 4 9g®«fi*Sil 

£l#fco y^VT-DfiVx-rM^I^lt, 1 3 8 - 1 3 9 °C©*Kfe 

76 



WO 00/09506 



PCT/JP99/04381 



Ttmfttitm c 28 h 32 n 4 o 2 
mmm c, 73.66 ; h, 7.06; n, 12.27 

»ftt C, 73.46 ; H, 7.21 ; N, 12.17 



mmm 1 o 6©mc^ot, mmm 1 o 7~ 1 o 9©ib£ti£f#fco 





R 3 


m 




107 


-a 


1 


»fe*SS[iglHS:i(MeOH) 

mp,258-261 0 C(#fl?) 

TcHftflrfil C I6 H I8 IV2HCI-H 2 0 
Strati! C, 53.79; H. 6.21; N, 15.68 
HHfit C, 53.49; H, 6.14; N, 15.67 


108 


-a 


2 


&fefSJf.[&&it](MeOH-CICH 2 CH 2 CI) 

mp,220-233°C(#fi?) 

TCltttflrfit C I7 H 20 N 4 -2HCI-1/2H 2 O 
gfitfit C, 56.36; H, 6.40; N. 15.46 
Sgg&fit C. 56.36; H, 6.18; N. 15.35 


109 


n-BuN^^ 


2 


ISfe^S[^^^](MeOH-iso-Pr 2 0) 

mp.225-238°C(#fi¥) 

Ttmftffim. C 21 H 28 N 4 -2HCI-1/8H 2 0 
airafll C, 61.27; H, 7.41; N. 13.61 
H&li C. 61.03; H, 7.44; N, 13.50 



mmm 1 1 o 

2-7x-;i/- 1- [2- (4 - f^'J $;;!/) xf-;u] - 1 H- 

* * -*v [ 4 , 5 - c ] *7 y > • mmM7kU7-?)imM 

4-^DO-2-7x~;i/- 1- [2- (N- h U 7i^Mf;i/-4-^ 
x^;i/] -lH-f = yv [4, 5-c] *7 >J>3. 64g, 
-;i/3 0 ml W h U 7;i/*oft® 1 0 nl ©il^fc^ST 1 B#Mtf Lfco s 
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ttlto Lfc&s 7KJi^ 1 0 X*ttft± h U •> A7X WtCT p H 1 1 t:fl!S L> 1 , 

JSCfcDJSKJIfcU ^/-^fr'blf^liLT, »^257-265°C 

S&ULT, BUS 1 8 5 . 5- 1 8 6. 5°C (#8?) ©fcfelggSftfc. 

7G*#*rtt C 23 H !3 ClN r HCl • H 2 0 
Slrait C, 62.02 ; H, 5.88; N, 12.58 
H^fil C, 62.08 ; H, 5.77; N, 12.60 

y^)imm ; 

7G*0-*fll C 23 H 23 C1N 4 -C 4 H 4 0 4 -H 2 0 
3&<g C, 61.77 ; H, 5.57; N, 10.67 
III C, 62.04 ; H , 5.40; N, 10.70 

«0'J 1 1 1 

4-7x;^i/- i - [2-(4-t^>J^;u)^-^;i/] - l H-^ s*V[4, 
5-c] u> • h 'J7;i/*D»wa 

4 - [2 - (4-7iyJry-lH-f^'V [4, 5-c] =WJ>-1- 
ifjb] - l -tr^ij 2/>*;i//|f>K tert-7»l/0. 3 0g©iHfc^f 
b> 1 0 ml »*tMTx h 1 ml £An;LT 1 . 5B3ISHft#Lfco 

;i/©fi«[*»5>lltgilL-Cx i,^2 1 1-2 1 6"C©88£$gg£ftfc„ 
7C*#*rfiS C 23 H 24 N 4 0-CF 3 C0 2 H- 1/8H 2 0 
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mmm c, 61.44 ; h, 5.21 ; n, 11.46 

mm C, 61.26 ; H, 5.05 ; N, 11.47 

nmm 1 1 2 

4-7DP- 2 -7 x-;i/- 1 - [2 - ( l-h'^y-Jl) ifM - 1 H 
— f^V[4, 5-c] *y 'J> • y *>7;i/*>$?il 

4- [2- (4-^DD-2-7irj|/-lH-^^/ [4, 5-c] *y 
ij > - 1 --f;b) - 1 -f^^^>*;i/^>it tert-7*^;i/ 1 . 2 0 g 

© 1 , > 1 2 ml y ^ >7WI/*>@£1 . 2 ml £ADX.T^ 

Mt* 5 #Bgm# t fc o JKJfoS^ti t * v 7" d ^ y t x * y -;b £ in x. x «f 

tBufc££&it%u i. 2 4 goifesssfifc, ^y-^5>i*ssi/t, 

I&jS 256-270 °C ©Jffifi*g§fc®fco 
7G*#*rfiI C 22 H 22 C1N 5 -2CH 3 S0 3 H 

JUraft C, 49.35 ; H, 5.18; N, 11.99 

£1*11 C, 49.60 ; H, 5.11; N, 12.16 

«0>J 1 1 3 

4-7* y- 1 - [2 - (4-£^U xf-;b] - 1 H-'f 5. ¥v [4, 
5-c] *y >J> -Jfttttt 

4- [2- (4-7^-iH-f [4, 5-c] *y u> - l— r;i/) 

x*-;b] - 1 -b'^'J v>*;i/**>i? tert-7*f-;H . 5 7 g fc«fls**»Kx 
^Hit4 0 ml ©rMiirt)^ grST' 5 B5iaflt#l,fco £jfc?ii^tllC7k£JjD;L> 1 
0°/ o *Stfbt h 'J^A7j(«pH 1 OlciSL, ffi<b^l/>T'*fifct$Lfco «H 

Mfe$g B ^^fffcol#e 5 tifc|gB B B ?:JI^yf-l/>-y^y->'K4 0 : 1-2 0 : 
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bUmgkLT. 4 3-2 4 4°C <Dm&&n>zmtz< 

Ttmftffim C 17 H 21 N 5 - HC 1 • 3/4 H 2 0 
1H C, 59.12 ; H.6.86; N, 20.28 

mmm c, 59.10 ; h, 6.83 n, 20.30 



110-11 3©^a«ot,! 



ijl 14-18 6<7Mb-£t)£f#fc< 




N CI 



011 


nl 


B 


m 




114 


Ph 


H 


0 


Mfe$S«i(CICH 2 CH 2 CI-AcOEt) 

mp,253-256°C(#fl?) 

TufgtfJJHi C 21 H 19 CIN 4 
Stmfil C. 69.51; H, 5.28; N, 15.44 
H&fit C. 69.29; H. 5.19; N, 15.27 


115 


H 


H 


1 


*Sfe*SH[i£i!&](MeOH-EtOH) 

mp,273-286°C(#fj?) 

7C^^«ffilC 16 H 17 CIN 4 -2HCI 
Slrafil C. 51.42; H, 5.12; N. 14.99 
HSMi C. 51.47; H. 5.08; N, 14.85 


116 


Ph 


H 


1 


H[:7T ;i^£](MeOH) 

mp,268-271.5 0 C(#fi?) 

C 22 H 2 ,CIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
SlniS C 62.40; H. 5.67; N. 12.13 
HHfil C 62.52; H, 5.28; N, 12.15 


117 


H 


H 


2 


SSfe^ B B B [^^^](EtOH) 

mp.258-267°C(#fl?) 

7Cfft#MC 17 H, 9 CIN 4 -HCI 
gfrafil C, 58.13; H, 5.74; N, 15.95 
USUI C. 57.88; H. 5.46; N, 15.78 
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(MeOH-iso-Pr 2 0) 










mp,204-207.5°C 


118 


H 


CI 


2 


C, 7 H l8 CI 2 N 4 • CF 3 C0 2 H ■ 1 /4H 2 0 
Slifil C, 48.78; H. 4.20; N, 11.98 
HHfilC, 48.76; H. 4.34; N, 11.89 



hnQ- 



" (CH2)m - N „ 


R» 


N 


R 2 





R' 


R 2 


m 




119 


OH 


CI 


2 


&tlfe&iP B (CICH 2 CH 2 CI-MeOH) 

mp,240-245 o C(#fl?) 

5cf*t##rfil C I7 H, 9 CIN 4 0-1/2H 2 0 
Stilt C. 60.09; H. 5.93; N. 16.49 
HSifit C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


mp,201-202°C 

C, 8 H 21 CIN 4 ■ CF 3 C0 2 H- 5/4H 2 0 
mtmM C, 51.62; H, 5.31; N, 12.04 
Hifcfil C, 51.82; H. 5.12; N. 12.22 


121 


CF 3 


CI 


2 


«ftfe*Si.[HJ:7;u*nBm£](EtoH) 

mp,233-235°C 

ftmfttt m C l8 H, 8 CIF 3 N 4 -CF 3 C0 2 H 
mtmfe C 48.35; H, 3.85; N, 11.28 
HS&fil C, 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


&feSS&[J&&£KEtOH) 
mp,1 91.5-1 92.5°C 
Ttmftttm C 23 H 24 N 4 -2HCI-H 2 0 
Slifil C, 61.74; H, 6.31; N, 12.52 
C. 61.69; H. 6.51;N, 12.44 
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m fe a » # s [ h >j 7 ;u * o r ii 










£3(EtOH) 


123 


Ph 


CI 




mp,260-263°C(#fi?) 


3 


5c^^«fii C 24 H 25 CIN 4 -CF 3 C0 2 H 
Stfflli C. 60.17; H, 5.05; N. 10.80 
HSifi C, 59.94; H. 5.08; N, 10.80 



f ^ >* ^\ 9 

W N R 



mm. 


R 2 


B 


W 




124 


Me 


H 


CH 


3ftfe*£S[£Ift8U<EtOH) 
mp,1 99-201 °C 

Ttmttffim C 24 H 26 N 4 -HCI-7/2H 2 0 
Slrafil C, 61.33; H. 7.29; N, 11.92 
USsii C 61.21; H, 7.26; N. 11.80 


125 


CI 


CI 


CH 


£!fe&ll[MJ7;u;J-oitili&](MeOH) 

mp.249-255°C(#ft?) 

jtmfttiim C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 
HHfil C, 55.67; H. 4.30; N. 10.39 
HIUS C. 55.75; H. 4.00; N, 10.47 


126 


CI 


Me 


CH 


mp.255-262 0 C(#8?) 

TCfftttlfffii C 24 H 25 CIN 4 -CF 3 C0 2 H 
111 C. 60.17; H. 5.05; N, 10.80 
HSHi C, 59.95; H. 5.03; N, 10.79 


127 


CI 


MeO 


CH 


H(EtOH) 
mp,169-170°C 

Ttm^m C 24 H 25 CIN 4 0-1/2H 2 0 
JUKI C, 67.05; H, 6.10; N, 13.03 
HSIfil C, 67.32; H. 6.06; N, 13.02 


128 


CI 


H 


N 


*felSfi[H17JU*nW»9U<MeOH) 

mp.260-268°C(#8f) 

Ttmfttfm. C 22 H 22 CIN 5 -CF 3 C0 2 H 
Slifil C, 56.98; H, 4.58; N, 13.84 
HSifil C. 56.76; H. 4.47; N, 13.82 
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^ 1 N 



m 


R 2 


R 3 




129 


CI 


H 


Slfe^'jXAtfJKMeOH) 

mp,191-193°C 

7C3!#«T fit C„H 23 CIN 4 
Strati C, 70.67; H, 5.93; N, 14.33 
HSHi C, 70.70; H, 6.08; N, 14.28 


130 


CI 


hnO\ 


&Sfe!|£JI(AcOEt) 

mp,1 56.5-1 57.5°C 

Tcffttfflrfil C 23 H 23 CIN 4 
SaUt C. 70.67; H. 5.93; N, 14.33 
ISSSfil C. 70.64; H. 5.92; N, 14.21 


131 


CI 




*Sfe^ B B B (EtOH) 
mp,169-171°C 

7cm^«rMc 22 H 21 ciN 4 o 

SUfil C. 67.26; H. 5.39; N, 14.26 
HHfit C, 67.31; H, 5.55; N, 14.32 


132 


CI 




(iso-PrOH) 
mp.158-163°C(#fl?) 

C 23 H 24 CIN 5 • 2CF 3 C0 2 H ■ 3/2H 2 0 
SUfil C. 49.06; H. 4.42; N, 10.60 
H&fil C, 49.04; H, 4.41; N, 10.73 


133 


Me 




$*ife&H(AcOEt) 
mp,88-89°C 

5c^*ffilC 24 H 27 N 5 -H 2 0 
Salfil C. 71.44; H. 7.24; N. 17.36 
HHfil C. 71.25; H, 7.23; N, 17.03 
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mm 
m 




«(lf*SJi,;SJ&) 


134 


^^^N CI 


&fe«mttiII[7vn,i&i&](EtoH) 

mp,261-272°C(#f8) 

C 22 H 2 ,CIN 4 • 1 /2C 4 H 4 0 4 ■ 5/2H 2 0 
Sfnfit C. 60.06; H, 5.88; N, 11.67 
USUI C, 60.07; H, 5.89; N. 11.60 

JtSSEftJg [ aV 0 : "12.0° (c=0.1. 

DMSO) 


135 


a 


Ph 

Ad 


mp,215-221°C(^jS) 

TCfUtttfrfil C 23 H 27 CIN 4 -CF 3 C0 2 H 
a^lifi r sq nn- h s 55- N 1101 
USUI C. 58.85; H, 5.63; N, 11.05 


136 


a 


Ph 

T 


(MeOH-iso-PrOH) 

mp.225-232°C(#8?) 

SIMi C 22 H 25 C1N 4 -CF 3 C0 2 H 
StrafiM C. 58.24; H, 5.29; N. 11.32 
USUI C, 58.09; H, 5.29; N, 11.32 


137 




Ph 


mp,224-224.5°C 

C 21 H 2 ,CIN 4 S-CF 3 C0 2 H-3/2H 2 0 
SUM C, 51.35; H. 4.68; N. 10.41 
H&fii C. 51.65; H, 4.32; N, 10.16 
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R 1 



m 


R 1 




138 


n-Bu 


Hfe|r£ll(AcOEt) 

mp.130-13rc 

Ttmfttt®. C 21 H 27 CIN 4 
Sttffi C, 68.00; H, 7.34; N. 15.10 
H&fil C 67.76; H. 7.59; N. 14.96 


139 


JO 


B B B [HJ ?JU*Q Bt&£](EtOH) 
mp. 139-1 39.5 C 

C 2J H 29 CIN 4 - 3/2CF,C0 2 H ■ H 2 0 
gfrafil C, 53.29; H, 5.59; N, 9.56 
HUffi C. 53.23; H, 5.33; N, 9.56 


140 


Bn 


&*ife3£IIi(AcOEt-iso-Pr 2 0) 

mp,230-234°C(#fl?) 

TtmftVrm. C 24 H 25 CIN 4 -1/4H 2 0 
SUfil C. 70.40; H, 6.28; N, 13.68 
Hilfil C. 70.41; H. 6.27; N, 13.54 


141 


^0 


mp.196-207°C(#jg) 

Ttmfttiim C 25 H 25 CIN 4 -2CH 3 SO,H-H 2 0 
&§tfit C, 51.71; H. 5.62; N, 8.93 
ll^fit C 51.59; H. 5.42; N, 8.87 
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R 1 



mm 
m 


R' 




149 


XJ 


&&3£.§i[7^U$i£](MeOH) 
mp,224-229°C(#jg) 

JljStiSJ 111 11™ ^24' '25^ 4 4 '4 V 4 1 2 

Slifil C, 62.39; H, 5.80; N, 10.39 
HSMfi C, 62.46; H, 5.51; N, 10.42 




XJ 


*fef£ft[7-*JHft£](EtOH) 

mp,21 3.5-2 16°C(#<&) 

Tt&'rttirife C H..CIN-0*C.H.O.'1/4H,0 
gaafit C, 62.10; H, 5.49; N. 10.35 
Ullfl C. 61.94; H. 5.45; N, 10.30 


144 




& fe*S & [ HJ ? □ gm&] 

(MeOH-iso-Pr 2 0) 

mp,253-257°C(#fl?) 

7C^##rfit 

C 24 H 25 CIN 4 S-CF 3 C0 2 H- 1/2H 2 0 
garafil C, 55.76; H, 4.86; N, 10.00 
HSIfii C. 55.67; H. 4.59; N, 9.99 


145 


Me 


B B B [ HJ 7 P St&i&KEtOH) 

mp,218-225°C(#fl?) 

5cfft##rfit C 24 H 25 CIN 4 OS-CF 3 C0 2 H 
JUrafit C 55.07; H, 4.62; N, 9.88 
HSIfil C. 54.91; H, 4.69; N, 9.77 


146 


XT 


&fe& B l[HJ7;U*OgtiSi£](MeOH) 

mp,270-277°C(#8?) 

TCfUtfflTfil C 24 H 25 CIN 4 0 2 S-CF 3 C0 2 H 
SUfit C. 53.56; H. 4.49; N. 9.61 
Unfit C, 53.51; H, 4.50; N, 9.62 
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R 1 
W 



mm 
m 


R 1 




147 




l»fe& B !i[7^U&i£](EtOH) 

mp.192-198°C(^fi|) 

TCfUtttfHI C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Sirafil C, 59.72; H, 5.20; N, 10.32 
HHfii C 59.81; H, 5.07; N, 10.33 


148 




& fe *S H [ 7 -7 )V g* 

^](MeOH-iso-PrOH) 

mp,184-187°C(#fi?) 

7Cm##rii C„H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Slifil C 59.72; H, 5.20; N, 10.32 
USUI C 60.00; H, 4.91; N. 10.34 


149 




*5fif£ll[77;U&i&](MeOH) 

7C?H##rfit C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Slmii C, 59.72; H, 5.20; N, 10.32 
USUI C 59.53; H, 4.92; N. 10.41 


150 


F 


&fe&&[Mj:7;M-PBmi&:i(EtOH) 

mp.260-263°C(#8¥) 

Ttmftttfe C 23 H 19 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
Stifit C, 50.47; H, 3.73; N, 9.42 
H&fit C, 50.33; H, 3.53; N, 9.51 


151 


F 


mp,259-261°C(»fl¥) 

Ttmfttfm C„H I8 CIF 5 N 4 -CF 3 C0 2 H 
Sift It C, 50.48; H, 3.22; N, 9.42 
HSIfil C, 50.28; H. 3.28; N, 9.46 
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R 1 



mm 
m 


R' 


«9l±(?f€a£JI) 


152 


JO 


&Sfe^iP H [y$>;uu*>i|i&](EtOH) 

mp,195-202°C(#,W) 

Ttmfttffc C 22 H 22 CIN 5 -CH 3 S0 3 H-5/4H 2 0 
SttfiS C. 54.11; H. 5.63; N, 13.72 
Hi&fi! C. 54.13; H, 5.45; N, 13.63 


153 




aSfe^t^V^i^MeOH-EtOH) [ 

mp.181-185.5°C(#fi?) 

TC^^fifii C 22 H 22 CIN 5 -C 4 H 4 0 4 -H 2 0 
Slilfil C 59.37; H, 5.37; N, 13.31 
H&fil C. 59.37; H. 5.11; N, 13.37 


154 




Jg](EtOH) 

mp.197.5-204°C(#fl?) 

TtmftVrm C 22 H 22 CIN 5 -CF 3 C0 2 H-1/4H 2 O 
Slrafil C, 56.47; H, 4.64; N, 13.72 
HSJfil C. 56.45; H, 4.58; N, 13.72 


155 


XT 


Mfe&ll[HJ:7;U*Ogtggi£](EtOH) 

mp.250-255°C(#fi¥) 

Ttmfttiim C 29 H 27 CIN 4 -CF 3 C0 2 H 
StUi C. 64.08; H. 4.86; N. 9.64 
USUI C, 63.81; H, 4.92; N, 9.63 


156 


XT 


Mfe«ft[hU"7;U7TP»ifttta(EtOH) 
mp,1 44.5-1 45.5°C 

C 29 H 27 CIN 4 0 ■ CF 3 C0 2 H • 3/2H 2 0 
Sfifit C. 59.66; H. 5.01; N. 8.98 

mmm. c, 59.44; h, 4.71 : n. 9.04 
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mm 
m 


R' 




157 


JJ 


mp,174-175°C 

C 24 H 22 CIF 3 N 4 - CF 3 C0 2 H - 5/4H 2 0 
Slifil C 52.44; H, 4.32; N, 9.41 
HHfit C. 52.54; H. 4.19; N, 9.53 


158 


P 


*Sfe^ B s B [hU7;U^-PK^](MeOH) 
mp.231-24rc(#fl?) 

7tmfttiife C 21 H 2I CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
SUfil C, 54.82; H, 4.60; N, 11.12 
HS&fil C 54.73; H, 4.42; N. 11.21 


159 


P 


*Sfe*S g[h 'J 7 □ ft 8H&](EtOH) 

mp.256-261°C(»fi?) 

7C^##rfit C 21 H 2I CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
HHfit C. 53.59; H, 4.40; N, 10.87 
HS5ii C, 53.53; H. 4.33; N, 10.90 


160 


h 


mp.270-273°C(#8¥) 

Ttmfttiim C 20 H 2l CIN 6 -CF 3 CO 2 H-1/2H 2 O 
Slifil C, 52.44; H, 4.60; N, 16.68 
Hf&fil C. 52.15; H. 4.74; N, 16.95 


161 


O 


J&](EtOH-Et 2 0) 
mp,203-203.5°C 

TCfSttfflrfit C 20 H 20 CIN 5 S-CF 3 CO 2 H 
HHfit C, 51.61; H. 4.13; N, 13.68 
H&fil C, 51.48; H. 4.22; N, 13.52 
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R 1 

H 



N Me 



HIS 

m 


R' 




162 




SftfffefcJ&EttKttKiso-PrOH) 

mp 245-249°C(5}-fi¥) 

TcHiaSHi C 24 H 25 FN 4 -2HCI-3/4H 2 0 
Slrafil C, 60.70; H, 6.05; N, 11.80 
H&fil C, 60.81; H, 5.93; N, 11.72 


163 


F 
F 


*fe*sa[a»&](EtoH) 

NMR X^^h;U 6 (DMSO-d 6 )ppm:1.30-1.40(2H, 
m).1 .55-1 .70(1 H,m).1 .70-1 .80(4H.m).2.65-2.80(2 
H,m),3.10-3.25(2H.m).3.17(3H,s),4.73(2H.t,J=7.5 
Hz),7.97(1 H,t. J=7.5Hz),8.04(1 H.t. J=7.5Hz).8.55- 
8.65(2H.m),8.84(1 H,brs).9.06( 1 H.brs) 


164 


JO 


a»fe«a(AcOEt) 

mp.176-177.5°C 

7C^t##f fit C 23 H 25 N 5 
Hit fit C, 74.36; H, 6.78; N, 18.85 
flSHS C, 74.09; H, 6.90; N. 18.69 


165 




3£fe$SJI[&g!&](MeOH-iso-PrOH) 
mp,300°Cia± 

Ttmfttiim C 25 H 25 F 3 N 4 -2HCI-1/2H 2 0 
Strait C, 57.70; H, 5.42; N, 10.77 
H&fit C, 57.72; H, 5.12; N, 10.79 


166 


p 


^Hfe^aKiso-PrOH) 

mp,166-167°C 

7U^^#ffilC 22 H 24 N 4 0-H 2 0 
Stifi C, 69.82; H. 6.92; N, 14.80 
Hill! C. 69.53; H, 6.97; N, 14.59 



90 



WO 00/09506 



PCT/JP99/04381 



R 1 



N Me 



m 


R' 




167 




fcfe«a[EM](EtOH) 

mp,218-219°C 

7cm^«ffitC 21 H 24 N 6 -3HCI 
SUfil C. 53.68; H, 5.79; N, 17.89 
HSIfil C, 53.63; H. 6.01; N, 17.89 


168 


P 


mp.293-298°C(#fl?) 

7C*#*rt[ C 21 H 23 N 5 S-2HCI-H 2 0 
Siifil C, 53.84; H, 5.81; N, 14.95 
HSifii C. 53.59; H. 5.71; N, 14.82 


169 


P 


SKSt&&a[&&&:i(EtOH) 
mp,196-199°C 

7C^^*rfil C 22 H 24 N 4 S-2HCI-3H 2 0 
Stifil C. 52.48; H, 6.41; N. 11.13 
SUfil C. 52.44; H, 6.68; N, 11.13 


170 


P 

/ Me 


$ ft IS H [ h 'J ? ;u * □ at & 

&](EtOH) 
mp.228-229°C 

C M H 26 N 4 S • 3/2CF,C0 2 H • 1 /2H 2 0 
SlUi C, 54.73; H. 5.03; N, 9.82 
UStfil C, 54.46; H. 4.91; N, 10.00 


171 


Me 

p 


&Stfe*SJ|[iSi£i£](EtOH) 

mp.274-277°C(#fl?) 

Ttmfttitm C 2J H 26 N 4 S-2HCI-5/4H 2 0 
aHfil C, 56.84; H, 6.33; N, 11.53 
HS£fit C. 56.79; H, 6.11; N, 11.51 
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m 


R' 


R 2 




172 


M 

/ Me 


CI 


4Sfe$S H e B Ch'j3?^P^^](EtOH) 
mp,189-190°C 

Ttmfttiife C 22 H 23 CIN 4 S-3/2CF 3 C0 2 H 
gtrnfit C, 51.59; H. 4.24; N. 9.63 
HSIfit C, 51.54; H. 4.29; N, 9.65 


173 


Me 

P 


CI 


*Sfe«g B B B [h'J7;l/^PB^^](EtOH) 
mp,194-195°C 

TElfltfflrfil C 22 H 23 CIN<S-5/4CF 3 C0 2 H 
SUrafil C, 53.16; H. 4.42; N, 10.12 
USSti C 53.18; H. 4.39; N, 10.39 


174 


-p 


Me 


&*ife*Sla[£S££](EtOH) 
mp,245.5-246.5°C 

TEfH^fit C 22 H 25 N s -2HCI-3/2H 2 0 
Siiflt C, 57.52; H, 6.58; N, 15.24 
HHlil C, 57.65; H, 6.33; N, 15.23 


175 


P 


Me 


&f§fe*SBMi&i£ig:i(EtOH) 
mp.224-225°C 

5ci?i##rfil C 23 H 27 N 5 -2HCI-5/2H 2 0 
Still C. 56.21; H, 6.97; N. 14.25 
HM C, 55.95; H, 6.70; N, 14.23 


176 


H 




(EtOH-iso-Pr 2 0) 

mp.1 89.5-1 92.5°C 

Ttmfttt®. C 23 H 23 FN<0-CF 3 C0 2 H 
SUfil C 59.52; H, 4.80; N, 11.11 
US* fit C. 59.41; H, 4.89; N, 11.16 
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mm 1 
m 


R 2 


T/J I-UVtt - »TD BH rfcx 3r^/ 


177 


OPh 


IS ft 33 3 [ h 'J ^ ;u * □ St 5£ 

i&](EtOH) 

mp,21 4.5-21 5.5°C 

7C^##Hi 

C 29 H 28 N 4 0 ■ CF 3 C0 2 H • 1 /2H 2 0 
Strati C. 65.14; H, 5.29; N, 9.80 
H&fit C, 65.40; H, 5.07; N, 9.85 


178 


NHPh 


H(MeOH-iso-PrOH) 

mp,191-194°C 

7C^t##rfI C 29 H„N 5 
Strafit C, 77.82; H. 6.53; N. 15.65 
HS&fii C, 77.76; H. 6.59; N. 15.56 


179 


NHMe 


&Hfe& B B B [£i££](iso-PrOH) 
mp,209-210°C 

jbmfttiife C 24 H 27 N 5 -2HCI-7/4H 2 0 
Strati C, 58.83; H, 6.69; N. 14.29 
HSHi C, 58.88; H, 6.51; N, 14.13 


180 


NMe 2 


*fef£fi[£I**](MeOH) 
mp,205-206.5°C 

tEsH#M C 25 H 29 N 5 -2HCI-5/2H 2 0 
Staff C, 58.02; H, 7.01; N, 13.53 
H^ffit C, 58.01; H, 7.02; N, 13.50 


181 


H 


«fi»AMil«](EtOH) 
mp,210-212°C 

TCfUttflfffi C 26 H 29 N 5 -2HCI-H 2 0 
Slrafil C, 62.15; H, 6.62; N, 13.94 
H&fit C. 61.99; H. 6.44; N. 13.85 
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R 2 




182 


NHBn 


SSfeJ6&[£iM&](iso-PrOH) 
mp,244-245°C 

7Gf£##rfii C 30 H 31 N 5 -2HCI-3/4H 2 O 
Strati C. 65.75; H. 6.35; N, 12.78 
USUI C, 65.81; H, 6.13; N. 12.68 


183 


H ij 


SKftfe*£BHSiHg](EtOH) 
mp,190-193°C 

Ttmfttiife C 29 H 30 N 6 -3HCI-2H 2 O 
Sirafil C, 57.29; H, 6.13; N, 13.82 
H&fit C. 57.46; H, 5.98; N, 13.77 


184 




;ifcftfe& B !i[i&i££](EtOH) 

mp,231.5-232°C 

7C^i##rte C 28 H 34 N 6 -3HCI-3/4H 2 0 
Strati C, 58.23; H. 6.72; N. 14.55 
USUI C, 58.12; H. 6.93; N, 14.46 


185 




HfeWttSHSB&KEtOH) 

mp.187-189°C 

Tcfftttflrfit C 28 H 33 N 5 -2HCI-3/4H 2 0 
Strafi! C, 63.93; H. 6.99; N, 13.31 
USUI C, 64.05; H. 6.93; N, 13.32 


186 


"0 


&fe& B B B [&&£](EtOH-iso-PrOH) 
mp,194-195°C 

Ttmfttiife C 27 H 31 N s O-2HCI-3/2H 2 0 
Stifil C, 59.89; H, 6.70; N, 12.93 
USUI C 59.72; H, 6.64; N, 12.85 




nmm 1 8 7 

1- [2- (N-n-7f^-4-txijy;i/) -4-^oo-lH- 

4 [4, 5-c] *y >J> 

4-^00-1- [ 2 - (4-f^>J xfM -1H-^^V [ 4 , 

5 - c] *y 'J > • h U 7Ji/toSiy§l . 2 0gM'WJ'7A0. 77 g 
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©N, N-^^W;i/A7? F6 il SSWtiSTs 1Mb n-7f-;i/0 . 3 
0 ml SiTls 5 ftfflflttt btzo JEJfcfi£*lfc: 1 0 %7km<ti- h V Azk*«t* 

*3&»5»fHSSbT^ »£1 4 4~ 1 5 8°COjRfej|SS*»fco 
7Gj&#«rH C 21 H 27 C1N 4 - 2HC1 • 1/2H 2 0 

aiftfil C, 55.70 ; H, 6.68; N, 12.37 

HSMI C, 55.80 ; H, 6.65; N, 12.44 



HSfcW 1 8 8 

1- [2- (N-r-fe3 L ;i'-4-fc:^y x^-;u] -4-^dd- l H- 

^f^V [4, 5 - c] *J U > 

4-^dp- 1 - [2- (4-f^U vVb) - 1 H-^ [4, 

5 - c ] * J 'J > • h U 7 Dft$JS 0 . 6 0 g© £ U v > 4 ml M 

M2 mi £jn*.T^ ^?st i mmmnLtzo e&iii^sii, a*t:w v 

7*DK;i/x— r;i/"Ci5fe^U-C0. 4 5 g©M£*SI.£t#feo igfls/ ^ 1/ > h v-< 
V7ne;i/x-x;i/©£ifcfr£?|iJgilU-^ 14^ 1 8 3- 1 8 6. 5°C©JRfi& 

7G*#*rfc C !9 H 21 C1N 4 0 
SHI! C, 63.95 ; H, 5.93; N, 15.70 
C, 63.81 ; H, 5.87 ; N, 15.61 

mmm 1 8 7 1 8 8 (Dfimzm-oz, mmm 1 8 9 ~ 1 9 4 
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mm 
m 


R' 


B 


R 3 


m 














£Sfef£H(iso-PrOH) 


189 


Ph 


H 


MoKI 

MBOI | 


2 


mp.167-168°C 

Tbmtttfm c 24 h 25 cin< 

SUfil C, 71.19; H, 6.22; N, 13.84 
HSMi C. 71.00; H, 6.18; N. 13.56 












&£*SJi.[£i£i£:KEtoH) 


190 


H 


CI 




2 


mp,235-246°C(#fl?) 

7C^^«fffl C 24 H 24 CI 2 N 4 -HCI-1/4H 2 0 
Slifll C, 60.01; H, 5.35; N. 11.66 
H&fil C, 60.01; H, 5.62; N. 11.67 












Stfe£J|[£i££](EtOH) 


191 


H 


H 




1 


mp,248-257°C(#fi?) 
TimMfxm C 2 ,H 23 CIN 4 -HCI-1/4H 2 0 
C, 63.96; H, 5.72; N, 12.97 
USsfit C. 63.98; H, 5.80; N. 1 2.93 












&ft*£ll(CH 2 CI 2 -iso-Pr 2 0) 












mp,1 54.5-1 60°C 


192 


Ph 


H 


2 


5tmfttiim C 25 H 25 CIN 4 0-1/8H 2 0 
Strafit C. 69.00; H. 5.85; N, 12.87 
H&fit C. 68.78; H, 5.78; N, 12.71 
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R 3 — (CH 2 ) m ^ 

_ 1 .N 



mm 
m 


R 3 


m 




193 




1 


lSfe|SSB B B[^K^](MeOH-iso-Pr 2 0) 

mp.269-280°C(#fl?) 

5c^«ftl C 23 H 24 N 4 -2HCI-3/4H 2 0 
SUfii C, 62.37; H, 6.26; N, 12.65 
SSIfil C 62.36; H, 6.45; N. 12.60 


194 




2 


&fe$£ll[i£&&](MeOH-iso-Pr 2 0) 

mp,150-156°C(#fi?) 

7C^»#f1i C 24 H 26 N 4 -2HCI-1/2H 2 0 
Slmfil C. 63.71; H. 6.46; N. 12.38 
H&fil C, 63.90; H. 6.68; N, 12.11 



%mm 1 9 5 

4 1 - [2- [N- (4-7W07i-MW-il/) - 4 - f 
^ijv;H x^;i/] - 1H--{^'V [4, 5-c] 'J > 

4-^DD-l - [2 - x^;H -1H-^^V [4, 

5-c] *yy> • h'j7MDWio. 5 o gTkVFmmii u^ao. 3 2g 

-tf >^;i/*-;uO. 2 3 gc7)N, N-^^^*^A7^ F 3 ml &$£?i§TLT 
5 Lfco SJ^^tltC 1 0 %zR^b^- h 'J •> ATK^^^iQX-T p H 1 0 

ttfr^fUgSLT, 16^17 5-17 8. 5 c C©&fe&S&&fco 
tg*#*HB C 23 H 22 C1FN 4 0 2 S - 

9m C, 58.41 ; H, 4.69 ; N, 11.85 

mm. C, 58.43 ; H, 4.52; N, 11.88 
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mmm 1 9 6 

1- [2- (N-/^>7;i/^-4-t^'Jy^) x^;H -4-7x7 
^-lH-'f [4, 5-c]+7'J> 

4-7i7^ry- 1 - [2 - ( 4 - f^U *;i/)x *-;!/]- 1H--T 5?V[4, 
5-c] *J U > • h >J7WD»ail . 5 
7 ml ©Jgfti^^U>l 0 ml JgiftCgfiT. Hfb* * 0 . 1 6 ml 

fi*SH£^fco ift^ f U > hftixf ;koI«*^« b b h LT, B*^l 7 3. 
5-17 6°C©*Sfil|g££ftfc 0 
7C*^«ffil C 24 H 26 N 4 0 3 S 

3l6fi C, 63.98 ; H, 5.82; N, 12.44 

111 C, 64.01 ; H, 5.96; N, 12.28 

HJfcCT 1 9 6 0^C^ot^ gffcffl 1 9 7- 1 9 9©lb£rt)£f#;to 
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R A -N 




m 


R A 




197 


Ts 


^fe^aCAcOEt-iso-PrjO) 

mp.201.5-202°C 

TtmftMrfe C, 0 H3 0 N 4 O 3 S 
Slil^i C, 68.42; H. 5.74; N, 10.64 
HESrIHI bo. 4b; H, d.oo, N, lU.oo 


198 


Et0 2 C 


*5fe$Sa(AcOEt-iso-Pr 2 0) 

mp.132-133°C 

7G^##T fit C 26 H 28 N 4 0 3 
Slrafil C, 70.25; H. 6.35; N, 12.60 
USUI C 70.13; H, 6.34; N. 12.50 


199 


Bn0 2 C 


NMR X^HUS(CDCI 3 )ppm:1.31(2H,brs),1.50-1.70(1H 
,m).1 .78(2H.brs).2.00(2H,q.J=7.5Hz),2.81 (2H,brs).4.23(2H 
.brs),4.63(2H.t, J=7.5Hz),5.1 3(2H,s),7.25(1 H,t,J=7Hz),7.30 
-7.40(5H,m).7.39(2H,d,J=7Hz),7.44(2H,t.J=7Hz).7.50(1H, 
td,J=8.5,1Hz).7.57(1H.td,J=8.5,1Hz),7.90(1H,dd > J=8.5.1H 
z).7.94(1 H,s),8.04(1 H.dd. J=8.5,1 Hz) 
lRX^h)Vv(\\q.) cm _ ':1698 
VXT^HU m/z:506(NT) 



2 0 0 

4- [2- (4-7XS- lH->f [4, 5-c] *y>J>- l->f;i>) 

-N-/^-l-^'Jy>*M'W? h* 
4-T^y- 1- [2- (4-f^U^;i/) x^;i/] - lH-^f [4, 
5-c]^y"J>0. 5 0gt^f;WVfti/?t-hO. 3 7 gCDJgfl:.*^ 

i/> i o mi »a»4ifi-c i ^raiifliLfca. «fmLfc*ga**Biu"t o. 56 
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16-2 1 8 e C0&&*SH£f#fco 
TmftW C 18 H 24 N 6 S • 1/2H 2 0 

MffiB C, 60.45 ; H, 6.67; N, 22.26 

III C, 60.79 ; H,6.66; N, 21.97 

%MW2 0 0©#r£t&o-?\ «0'J2 0 1 <ZHt£«f#fco 
«0|J 2 0 1 

4- [2- (4-^OD-2-7i-;i/-lH-^^; [4, 5-c] *J 

jH£ : 2 1 5-2 2 0°C (#«¥) 
7G*#*rfii C 25 H 26 C1N 5 S 

mmm c, 64.71 •, h, 5.65; n, 15.09 

Hi^fi C, 64.80 ; H, 5.62; N, 14.96 

%mm 2 0 2 

1- [2- ( 1 -T 5. *>V - 4 -t^'J xf-;i/] -4-^dd-2-7 
xr;i/-lH-^^V [4, 5-c] -UK* 

4-/7do-2-7x-;u- 1- [2- H-e^'J^) x^;b] - 1 H- 
-f^V*[4, 5-c]*y'J>0. 7 5g, 1 H - 1 - 
i/TKVy • JfiKJgO. 4 0 gMh'JxW^O. 3 9 ml ©N, 
f^*;i/A7 5 h* 5 ml ?g$£gS"e 1 9 MM if L£o S^rt^M U 88C 
x^y->^in^TflrtHtfc|g^^«LTO. 5 1 gCiM^flt. 
y-;i/fpe>fHgSUT^ i&&2 7 0-2 7 3°C (#1?) OMfe<ga*»fc. 
7G*##rffi C M H S C1N,-HC1-1/2H I 0 
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mtum c, 60.25 ; h, 5.69 ; n, 17.57 

III C, 60.47 ; H, 5.61 ; N, 17.36 

mm^x^mmizmw^mLx. • >& 1000 • y^x-r 

A/S) % 1 7 0^1 ^S-r&T^X^y *SMfc«tt"v£lfil£#J5 0 nl&BlL 
fco Z.ft1*h*WifaW>&fflLU (PBMC Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) MMfrftLWz iotilU 2 mM l-VfrfK 
y (Life Technologies ) , 2. 5 U/ml ^-^ U > - 2 . 5 # g/ml 7. h U 7* 

h v^>>)3?& (Life Technologies) £<aW U 1 0%«]£« (Intergen 
Company) £MLfe RPMI-1640 tgit ( BTkMm^^tt) +"C% WmM& 1 x 

1 0 6 f@/ml t&aoUSlfc, 

^ib^tiJiMa^TK^i/v^^x^^Jrv/ Kfe^^a o.i M£i&grr- 20 

M~ 1 0- 5 M©iiJt«5ST-^tfco 

9c<Dtmk^(D?mC £ 180^1 »Lfe9 6ft (^E) Micro Test III™ tissue 
culture plate(Becton Dickinson) »iS#ffl7°b — h lz 1 # g/ml ©UtftfU 
H (LPS) £ 1 0//1 «tfco ^©3 0#flL Mtl 0^1 ©& 

5%^b^«fflmtC*5lN-C 3 7°CT- 1 6 B^P^-r >*i^- r btzo 
4. hSTNF-^bMT,-1/?^i 
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hTNF-atth I L — 1 iS^ilfc 9 6ft (>^x;u) OT^f^D^^f^ 
Ltzo ^^)l<D^mk. i&*±»£M#RLT*x;i/fc:;Uvf >*a^—>3 

*>&&(DAKO)£Aft&fe£fS£BI*&Lfco 1 IMt^W^ilfJ, 
x;b© 4 5 0 ni ■C©i»3fc&£ M-Vmax ™70d7^F U — ^— 
(Molecular Devices) T- 8!] £ Lfco 1*-f r * 4 >©i«ttSiV7 ^x7 
Softmax ™ (Molecular Devices) ^IftjjU"^ h*O^Ifp n »atffiofe§ 
gi^illt^LT^Lfcc t hTNF-aO^lClixy^o-^HJithTN 
F - a (END0GEN) „ ^'J i'D-t^^^lAt UNF-a (Pharma 
Biotechnologie HannoverK ^M"*^**— tfJS'&nmJJi;^^ I gG(Jackson 
ImmunoRes. Labs.K t h T N F - a(INTERGEN)^^tl^H> -tfU 

^KfofcRmfiMf&mcDmm&izm^tzo t m l- i /Soticiit^D- 

:*-;Hnh hIL-1 £(Cistron) , U ^D-t^k^^'lnt ML-1/3 
(Biogenesis), H R PJ£-£n A'ta^^f I g G(Chemicon International), U&Z. 
hML-1 /5(R&D Systems) -&* -fts Hft*/t&£tmftS£ffl 

TNF-aMIL- 1 0^1" ft©»£fc#*BMt;£to©fSttau LPSh^ 

©■9-^f bti^xDmmmx'Wi-otz^m (%) r-siLfco 

*SJH£T!S©3l 1 SIF 2 t^To 
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its® 


(f/mol) 


0.001 


0.01 


0.10 


1.0 


10 


mmm 89 


91 


86 


90 


84 


17 


mmmm 


80 


77 


26 


1 


0 


mm 113 


68 


81 


86 


69 


29 


mmmm 


117 


77 


71 


24 


0 


mmmm 


79 


91 


88 


51 


3 


mmm 121 


81 


91 


49 


0 


0 



H2 b vmmiz&ttZ IL-1^0lffllf^ 







0.001 


0.01 


0.10 


1.0 


10 


89 


112 


102 


96 


63 


0 


HJfctfH 110 


119 


105 


85 


64 


14 




104 


109 


116 


96 


30 


mmm in 


119 


106 


111 


72 


8 


m&m us 


96 


106 


102 


59 


0 


mi&m 121 


102 


108 


87 


24 


0 
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R 



(d $5 m 



1. ^©-j®:^ 



R 3 — (CH 2 ), 




f'j;i/iXtt 1Mb U < li WtDliS^t It t) 'J - jH^II. R 
2 &7kJHJI^, Tfr*)i&, ^ufym?, 7kK«, lI^l<ti2I®I» 

u R 3 ^iii©tx'jyya^ii-i^ r 1 i:R 2 ©'j>&< t$>-m±*n 
2. »©-»a: 



R 'liTkJSI^, 7k«, Hl*U<tta»fflCDII8l***L'C*J:V> 
2 &7k^JI?, TVt/*;!/*, ap^^, tKISKS, Hit L<l±2ffl©B**S 



7 \ 
(CH2)„ J. 
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2/ t < I±ap 7>J^ T"ffi&£ ftT t> <t ^IPJ&Xtt8&S]a££ U rati 0 ~ 
3©»iU R 4 a****?, T)\,*K&, -<yV)vm, hU7i=;Mf 

Y(i/^l/>*, RfcJBCiP, fiSHIS?, &*m?, NH-e^£ft3*Xtt*g£* 
£31 U n{±0~2©^^^-To ) 

3. AIf^-<>-tf>^X(if-^7x>IiT-$>?)af*©lBia^ U1X(±^2I1CIB 

4 . imoffimm i iix&gi 2 ecshs© 1 h - 4 x v v e u v >mmfo%\zn 
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